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$(#! +&%3#! 7(&%;&@#>$*@&+! E*%;/! &-.! $(#! /;&++! 5*<$#@(! E*%;/! @<8#G*/$! )(*+#! *--<A&$*<-!
-#$)<%1/! /$*++! /(&7#! $(#! *-.>/$%*&+! <%3&-*/&$*<-! <E! HK?! 7%<@#//#/! *-! $(*/! *-.>/$%0C!
U#&-)(*+#,! *-! $(#! +*$#%&$>%#! <E! F%3&-*W&$*<-&+! S#&%-*-3! $(#! $#%;! j+*&5*+*$0! <E!
.*/@<--#@$#.-#//c!(&/!5##-!>/#.!$<!.#/@%*5#!$(#!*;7<%$&-@#!E<%!*-.>/$%*&+!&@$<%/!<E!3#$$*-3!
&@@#//!$<!#G$#%-&+!1-<)+#.3#!/<>%@#/!A*&!@<++&5<%&$*<-!="<)#++!#$!&+C!XYYiBC!
D(#! +&@1! <E! *-$#%#/$! >-$*+! $(#! #-.! <E! $(#! LMNY/! *-! HK?! @<++&5<%&$*<-/! *-! $(#! $(#<%0! <E!
6-.>/$%*&+! F%3&-*W&$*<-! @&-! 5#! $%&@#.! 5&@1! $<! &! -#3&$*A#! A*#)! <E! $#@(-<+<3*@&+! /7*++<A#%/!
@(&%&@$#%*/$*@!<E!-#<8@+&//*@&+!*-.>/$%*&+!#@<-<;*@/C!D#@(-<+<3*@&+!/7*++<A#%/!)#%#!@<-/*.#%#.!
$<! %#.>@#! HK?! *-@#-$*A#/! =#C3C! S#A*-! &-.! H#*//,! LMNNB! &-.! $(#%#E<%#! .#$%*;#-$&+! E<%!
#@<-<;*@!)#+E&%#C! '$! #-.! <E! $(#! LMNY/! $(*/! A*#)! @(&-3#.! &-.! HK?! @<++&5<%&$*<-/! /+<)+0!
;<A#.! $<! $(#! @#-$%#! <E! *-$#%#/$C! 6-! LMNN,! ?c'/7%#;<-$! &-.! `&@I>#;*-! /(<)#.! $(&$! @<8
<7#%&$*<-! *-! HK?! @&-! +#&.! $<! (*3(#%! HK?! *-$#-/*$0! )(#-! $(#%#! */! &! (*3(! .#3%##! <E!
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$#@(-<+<3*@&+! /7*++<A#%C! a<(#-! &-.! S#A*-$(&+! =LMNMB! *-$%<.>@#.! $(#! @<-@#7$! <E! &5/<%7$*A#!
@&7&@*$0,!)(*@(!E*%;/!-##.!*-!<%.#%!$<!5#-#E*$!E%<;!$#@(-<+<3*@&+!/7*++<A#%/C!!
D(#!;>+$*E&@#$#.!-&$>%#!<E!-#)!$#@(-<+<3*@&+!1-<)+#.3#!3%&.>&++0!;<A#.!$<!$(#!@#-$%#!<E!
*-$#%#/$,!@(&++#-3*-3!$(#!*.#&!<E!*$!5#*-3!&!7>5+*@!3<<.C!:-<)+#.3#!)&/!@(&%&@$#%*/#.!&/!$&@*$!
="<+&-0*! LMTOB,! +<@&+! ='$1*-/<-! &-.! 9$*3+*$W! LMTMB,! @>;>+&$*A#! =a<)&-! #$! &+C! XYYYB! &-.!
@<;7+#G! =U&+#%5&! &-.! F%/#-*3<! LMMfBC! '@@<%.*-3+0,! $#@(-<+<3*@&+! /7*++<A#%/! &%#! +*1#+0! $<!
/>77<%$!*-.>/$%*&+! *--<A&$*<-!7%<@#//#/!50!/7>%%*-3!$(#!@<++#@$*A#!*--<A&$*<-!7%<@#//#/!&-.!
&++<)*-3! E<%! $(#! #G7+<%&$*<-! <E! #G$#-/*A#! $#@(-<+<3*@&+! <77<%$>-*$*#/! =a<<;5/! LMNNB,!
)(#%#&/! $(#! *-@#-$*A#8%#.>@*-3! #EE#@$/! &%#! %#+#A&-$! <-+0! E<%! &! /;&++! E%&@$*<-! &EE#@$*-3! $(#!
*-$#-/*A#! $#@(-<+<3*@&+! <77<%$>-*$*#/! =a<<;5/! LMNNB!)*$(*-! &! /*-3+#! *-.>/$%0C! H#E#%%*-3! $<!
$(*/!*;7<%$&-$!.*/@>//*<-,!2#+/<-!=LMNMB!@<*-#.!$(#!-<$*<-!<E!1-<)+#.3#!5#*-3!<-+0!&!j+&$#-$!
7>5+*@! 3<<.cC! '77%<7%*&5*+*$0! @<-.*$*<-/! &%#! E&%! 5#$$#%! $(&-! $(#! $%&.*$*<-&+! A*#)! <-! -#)!
$#@(-<+<3*@&+!1-<)+#.3#!/>33#/$/!&-.!&@@<%.*-3+0!$(#! *-@#-$*A#/!$<!>-.#%$&1#!HK?!&%#!E&%!
+#//!#-.&-3#%#.!50!$#@(-<+<3*@&+!/7*++<A#%/C!
D(*/! /)*$@(! E%<;! $(#! j*-@#-$*A#85&/#.c! $<! $(#! j1-<)+#.3#85&/#.c! A*#)! <E! $(#! -&$>%#! <E!
*-.>/$%*&+!HK?!&+/<!(&/!@<-/#I>#-@#/!E<%!$(#!*.#&!<E!@<-/*.#%*-3!$#@(-<+<3*@&+!/7*++<A#%/!&/!
*-A<+>-$&%0! 1-<)+#.3#! E+<)/C! 4#%</1*! =LMMie! NiB! /$%#//#.! $(*/! 7<*-$e! Q6-! 7&%$*@>+&%,! )(&$!
<E$#-!&77#&%/!$<!5#!&-!*-A<+>-$&%0!E+<)!<E!1-<)+#.3#!5#$)##-!E*%;/!;&0!5#!-<$(*-3!;<%#!
$(&-!&!7&*%!<E!.%&)/!E%<;!&!-&%%<)!5>$!@<;;<-!7<<+!/(&%#.!50!&!3%<>7!<E!&3#-$/!)*$(*-!&!
@<;;<-!/#$!<E!7%<5+#;/CR!6-!<$(#%!)<%./,!E*%;/!;&0!(&A#!$<!$&1#!7</*$*A#!&@$*<-!$<!;&1#!
$(#*%! -#)+0! .#A#+<7#.! 1-<)+#.3#! &A&*+&5+#! $<! <$(#%/! =2#+/<-! LMNNB! *-! <%.#%! $<! /7>%! $(#!
@<++#@$*A#! *--<A&$*<-! 7%<@#//C! D#@(-<+<3*@&+! /7*++<A#%/! (&A#! $<! 5#! #;5#..#.! *-! $(#!
*--<A&$*<-!-#$)<%1/!$(&$!5*-.!@<++&5<%&$*A#!HK?!7%<\#@$/!5#$)##-!$(#!.*EE#%#-$!&@$<%/!*-!&-!
*-.>/$%0C! 6-!$(*/! +*3($,!$(#!$%&.*$*<-&+!.*/@>//*<-!<E!$#@(-<+<3*@&+!/7*++<A#%/!&-.!$(#*%! *;7&@$!
<-! $(#! 5#(&A*<>%! <E! E*%;/! &-.! <-! *-.>/$%*&+! .0-&;*@/! */! ;*/+#&.*-3! )*$(<>$! @<-/*.#%*-3!
*--<A&$*<-!-#$)<%1/!&/!&!;#&-/!E<%!*--<A&$*<-!.*EE>/*<-C!
D(#!#;7(&/*/!<-!1-<)+#.3#!@<++&5<%&$*<-!&-.!*--<A&$*<-!-#$)<%1/!E*%/$!5#@&;#!@#-$%&+!*-!&!
-#)! /$%&-.! <E! +*$#%&$>%#,! -&;#+0! 6-.>/$%*&+! ?0-&;*@/! *-! &! 2#<89@(>;7#$#%*&-! $%&.*$*<-!
=Z&->/@(!&-.!"01&!XYYOBC!6-!6-.>/$%*&+!?0-&;*@/,!*-/$#&.!<E!$(#!*-@#-$*A#!%#.>@*-3!#EE#@$/!<E!
/7*++<A#%/,! $(#*%! 1-<)+#.3#! @%#&$*-3! #EE#@$/! &%#! (#&A*+0! #;7(&/*/#.! =/##! #C3C! a&-$-#%! &-.!
"01&!LMMNg!V+*&//<-!LMMiBg!&-.!$(#/#!(&A#!$<!5#!@<-/*.#%#.!&/!$(#!5&/*@!;<$*A#!E<%!*-.>/$%*&+!
&@$<%/! $<! #-3&3#! *-! @<++&5<%&$*A#! HK?C! D<! &-&+0/#! $(#! *;7&@$! <E! $(#/#!;>$>&+! 1-<)+#.3#!
E+<)/! *-! *-.>/$%*&+! +#&%-*-3! 7%<@#//#/,! $(#! $%&.*$*<-&+!;<.#++*-3! E%&;#)<%1!)*$(! *$/! /$%<-3!
&//>;7$*<-/,! *-! 7&%$*@>+&%! $(#! #I>*+*5%*>;! <%*#-$&$*<-! &-.! $(#! 7%#/>;7$*<-! <E! 7#%E#@$!
%&$*<-&+*$0,! */! -<$! &77+*@&5+#C! 6-/$#&.,! $<! @&7$>%#! $(#! .0-&;*@/! <E! *-.>/$%*&+! +#&%-*-3!
7%<@#//#/! E#.! 50! (#$#%<3#-#<>/! &@$<%/,! ->;#%*@&+! /*;>+&$*<-/! &%#! &.<7$#.! =/##! #C3C!
]*-.%>;!XYYOBC!!
9*-@#! *--<A&$*<-!-#$)<%1/!@<-/*/$!<E!;&-0!(#$#%<3#-#<>/!&@$<%/! E<++<)*-3!.*A#%/#! %>+#!/#$/!
+<@&$#.!*-!&!+&%3#!7&%&;#$#%!/7&@#!<E!#-A*%<-;#-$&+!@<-.*$*<-/,!$(#%#!*/!&!-##.!$<!@&7$>%#!$(#!
-<-8+*-#&%! .0-&;*@/! *-! &! ;<.#+! &-.! $<! #G7#%*;#-$! )*$(! *$C! F-+0! $(#-! */! *$! 7<//*5+#! $<!
>-.#%/$&-.!)(&$!*/!(&77#-*-3!&-.!)(&$!@&-!(&77#-!<-!$(#!;&@%<!+#A#+,!*C#C!$<!&//*/$!.#@*/*<-8
;&1#%/!)*$(! #A*.#-@#85&/#.! 7<+*@0! /$%&$#3*#/C!FA#%! $(#! +&/$! E#)! 0#&%/,! $(#!;#$(<.<+<30! <E!
&3#-$85&/#.!;<.#++*-3!='_UB!=4*+5#%$!&-.!D%<*$W/@(!XYYig!4*+5#%$!XYYOg!D#/E&$/*<-!XYYLB!(&/!
E%#I>#-$+0!5##-!&.<7$#.C!P/*-3!&3#-$85&/#.!/*;>+&$*<-!*-E<%;#.!50!#;7*%*@&+!%#/#&%@(!&++<)/!
>/! $<! /#$!>7!&%$*E*@*&+! Q*--<A&$*<-!-#$)<%1/R!&-.! $<!#G7#%*;#-$!)*$(! $(#;! $<! E*-.!<>$!)(&$!
#;#%3#/!E%<;!$(#*%!.0-&;*@/C!!
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a<;5*-*-3!&3#-$85&/#.!/*;>+&$*<-!&-.!#;7*%*@&+!%#/#&%@(,!)#!)*++!/(<)!)(#$(#%!&-.!(<)!$(#!
#G$#-/*<-!<E!*-.>/$%08*-.>/$%0!-#$)<%1/!*-!1-<)+#.3#8*-$#-/*A#!/#@$<%/!50!>-*A#%/*$08*-.>/$%0!
+*-1&3#/!)*++! *-.##.! #-@<>%&3#! *--<A&$*<-! 7#%E<%;&-@#! &-.! .*EE>/*<-C! D(*/!)*++! 5#! .<-#! 50!
5>*+.*-3!<-!$(#!#G*/$*-3!9:62!;<.#+!="01&,!4*+5#%$!&-.!'(%)#*+#%!XYYOB,!)(*@(!E<@>/#/!<-!$(#!
/*;>+&$*<-! <E! 1-<)+#.3#! .0-&;*@/! *-! /#+E8<%3&-*/*-3! *--<A&$*<-! -#$)<%1/,! &-.! <-! *-/*3($/!
E%<;! <>%! @>%%#-$! VP! 7%<\#@$! 2VUF! =2#$)<%1!U<.#+/,! 4<A#%-&-@#,! &-.! HK?! a<++&5<%&$*<-!
2#$)<%1/B,!)(*@(!7%<A*.#!$(#!;&$#%*&+!E<%!$(#!%#I>*%#.!#G$#-/*<-/C!!
!
>9"!4$#0256/$("/-&,)60-'#"%-0="?@:A"
!
6-!$(*/!7&7#%,!)#!;<.#+!$(#!-#$)<%1*-3!5#(&A*<>%!<E!*--<A&$*A#!&@$<%/!E<@>//*-3!<-!>-*A#%/*$08
*-.>/$%0! +*-1/! &-.! &-&+0/*-3! $(#*%! @<-$%*5>$*<-/! 50! 5>*+.*-3! <-! 7%*<%! )<%1! =#C3C! 4*+5#%$,!
'(%)#*+#%!&-.!"01&!XYYOB!)*$(!$(#!9:62!/*;>+&$*<-C!9:62!*/!&!;>+$*8&3#-$!;<.#+!<E!*--<A&$*<-!
-#$)<%1/! *-! 1-<)+#.3#8*-$#-/*A#! *-.>/$%*#/! 3%<>-.#.! *-! #;7*%*@&+! %#/#&%@(! &-.! $(#<%#$*@&+!
E%&;#)<%1/! E%<;! *--<A&$*<-! #@<-<;*@/! &-.! #@<-<;*@! /<@*<+<30C! D(#! &3#-$/! %#7%#/#-$!
*--<A&$*A#!E*%;/!)(<!$%0!$<!/#++!$(#*%!*--<A&$*<-/!$<!<$(#%!&3#-$/!&-.!#-.!>/#%/!5>$!)(<!&+/<!
(&A#! $<! 5>0! %&)! ;&$#%*&+/! <%! ;<%#! /<7(*/$*@&$#.! *-7>$/! E%<;! <$(#%! &3#-$/! =<%! ;&$#%*&+!
/>77+*#%/B!*-!<%.#%!$<!7%<.>@#!$(#*%!<>$7>$/C!D(*/!5&/*@!;<.#+!<E!&!;&%1#$!*/!#G$#-.#.!)*$(!&!
%#7%#/#-$&$*<-! <E! $(#! 1-<)+#.3#! .0-&;*@/! *-! &-.! 5#$)##-! $(#! E*%;/C! V&@(! E*%;! $%*#/! $<!
*;7%<A#! *$/! *--<A&$*<-! 7#%E<%;&-@#! &-.! *$/!/&+#/! 50! *;7%<A*-3! *$/! 1-<)+#.3#! 5&/#! $(%<>3(!
&.&7$&$*<-! $<!>/#%!-##./,! *-@%#;#-$&+!<%! %&.*@&+! +#&%-*-3,!&-.!@<8<7#%&$*<-!&-.!-#$)<%1*-3!
)*$(!<$(#%!&3#-$/C!D(*/!/#@$*<-!)*++!.#/@%*5#!$(#!#+#;#-$/!&-.!7%<@#//#/!<E!$(*/!;<.#+!=4*+5#%$,!
'(%)#*+#%!&-.!"01&!XYYOg!"01&,!4*+5#%$!&-.!'(%)#*+#%!XYYOBC!D(#!9:62!;<.#+!*/!$(#!%#/>+$!<E!&!
->;5#%!<E! 7%<\#@$/! $(&$! @<;5*-#.!#;7*%*@&+! %#/#&%@(! *-$<! *--<A&$*<-!-#$)<%1/!)*$(! &3#-$8
5&/#.!/*;>+&$*<-C!!
!
D(#! )<%1! /$&%$#.! )*$(! $(#! VP! 7%<\#@$! Q9*;>+&$*-3! /#+E8<%3&-*/*-3! 6--<A&$*<-! 2#$)<%1/R!
=9V62BC!D(*/!7%<\#@$!@<;5*-#.!E*A#!#;7*%*@&+!@&/#!/$>.*#/!*-!.*EE#%#-$!/#@$<%/!<E!$#@(-<+<3*@&+!
*--<A&$*<-! &-.! *-! .*EE#%#-$! VP!;#;5#%! /$&$#/!)*$(! &3#-$85&/#.! /*;>+&$*<-! <E! $(#/#! @&/#!
/$>.*#/C!D(#!%#/>+$/!<E!$(#!9V62!7%<\#@$!&%#!/>;;&%*/#.!*-!"01&!&-.!:>#77#%/!=XYYfBC!a&/#!
/$>.*#/!.#/@%*5#.!1-<)+#.3#8*-$#-/*A#!V>%<7#&-!*-.>/$%0!/#@$<%/!/>@(!&/!$(#!5*<$#@(-<+<308
5&/#.!7(&%;&@#>$*@&+!*-.>/$%0!*-!J%&-@#!="01&!&-.!9&A*<$$*!XYYfB,!@<;5*-#.!(#&$!&-.!7<)#%!
$#@(-<+<30!-#$)<%1/! *-!D(#!2#$(#%+&-./,!4#%;&-0!&-.! $(#!P:! =]#5#%!XYYfB,! 1-<)+#.3#8
*-$#-/*A#! 5>/*-#//! /#%A*@#/! *-! $(#! P:! )#5! .#/*3-! *-.>/$%0! =]*-.%>;! XYYfB,! &-.! $(#! P:!
k*%$>&+!a#-$%#!<E!VG@#++#-@#!*-!$(#!V>%<7#&-!$#+#@<;;>-*@&$*<-!*-.>/$%0!=k&>G!&-.!4*+5#%$!
XYYfBC!D(#!$&/1!<E!$(#!9V62!7%<\#@$!)&/!$(%##E<+.e!$(#<%0!E<%;&$*<-,!#;7*%*@&+!@&/#!/$>.*#/,!
&-.! &3#-$85&/#.! /*;>+&$*<-C! D(#! <5\#@$*A#!)&/! $<! .#%*A#! &! $(#<%0! <E! *--<A&$*<-! -#$)<%1/!
E%<;! *-/*3($/! .#%*A#.! *-.>@$*A#+0! E%<;! $(#! @&/#! /$>.*#/! &-.! $<! *;7+#;#-$! $(*/! $(#<%0! <E!
*--<A&$*<-!-#$)<%1/!*-$<!&-!&3#-$85&/#.!;<.#+
X
C!D(#!%#/>+$!<E!$(#!;<.#++*-3!&@$*A*$*#/!)&/!
&-! &3#-$85&/#.! ;<.#+! d! 3%<>-.#.! *-! #;7*%*@&+! %#/#&%@(! &-.! *-E<%;#.! 50! #;7*%*@&+! .&$&!
@<;*-3!E%<;!$(#!@&/#!/$>.*#/!=4*+5#%$,!"01&!&-.!'(%)#*+#%!XYYfBC!D(#!;<.#+!)&/!>/#.!50!$(#!
V>%<7#&-! a<;;*//*<-! E<%! /@#-&%*<! ;<.#++*-3! <E! @>%%#-$! &-.! E>$>%#! *--<A&$*<-! 7<+*@0!
/$%&$#3*#/! ='(%)#*+#%,! .#! l<>-3! &-.!]*-.%>;!XYYfB! %#E#%%*-3! $<! $(#! $#@(-<+<3*@&+! /#@$<%/!
&-.!VP!U#;5#%!9$&$#/!<E!$(#!@&/#!/$>.*#/C!!
                                                
2
 9*-@#!#;7*%*@&+!%#/#&%@(!*/!#;5#..#.!*-!$(#<%#$*@&+!E%&;#)<%1/!*$/#+E,!$(*/!&@$>&++0!;#&-$!&!@+</#!
*-$#%&@$*<-!<E!$(#<%#$*@&+!E%&;#)<%1/!&-.!#;7*%*@&+!%#/#&%@(!E%<;!$(#!<>$/#$!<E!$(#!7%<\#@$C!D(#!@&/#!
/$>.0!7&%$-#%/!7%<A*.#.!$(#<%#$*@&+!@<-$%*5>$*<-/!E%<;!2#<89@(>;7#$#%*&-!V@<-<;*@/,!V@<-<;*@!
9<@*<+<30,!F%3&-*/&$*<-&+!S#&%-*-3!#$@C!$<!3>*.#!#;7*%*@&+!%#/#&%@(!*-!@&/#!/$>.*#/C 
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D(#!@>%%#-$!9:62!;<.#+!5>*+./!<-! $(#!7%<@#.>%#/!)#! *;7+#;#-$#.! E<%! $(#!5*<$#@(-<+<308
5&/#.!7(&%;&@#>$*@&+!*-.>/$%0!*-!V>%<7#!>/*-3!$(*/!/#@$<%!&/!&-!#G&;7+#!&'%($)*$!!$+*$!<E!&!
1-<)+#.3#8*-$#-/*A#! *-.>/$%0C! D(#%#E<%#,! )(#-! /(<)*-3! *-! ;<%#! .#$&*+! (<)! $(#! ;<.#+!
7%<@#.>%#/! &%#! %<<$#.! *-! #;7*%*@&+! %#/#&%@(,! )#! )*++! E<@>/! <-! $(*/! *-.>/$%*&+! /#@$<%!
/7#@*E*@&++0C!V;7*%*@&+!%#/#&%@(!E<%!%#E*-*-3!$(#!9:62!7%<@#.>%#/!(&/!5##-!@<-.>@$#.! *-!$(#!
5*8-&$*<-&+! %#/#&%@(! 7%<\#@$! <E! $(#! _%*$*/(! H#/#&%@(! a<>-@*+! &-.! $(#! 4#%;&-! ?''?!
Qa<;7&%*-3! 4#%;&-! &-.! P:! 5*<$#@(-<+<3085&/#.! 7(&%;&@#>$*@&+/e! 9*;>+&$*-3! :-<)+#.3#!
?0-&;*@/! *-! 6--<A&$*<-!2#$)<%1/R! =9:62BC! D(#!#;7*%*@&+!)<%1! */! />;;&%*/#.! *-!'(%)#*+#%,!
4*+5#%$!&-.!"01&!=XYYTBC!!
!
>98"<=$"&'($)"
"
'!@<%#!@<-@#7$!<E!&!;<.#+!<-!*--<A&$*<-!-#$)<%1/!*/!1-<)+#.3#C!'@@<%.*-3+0,!<-#!<E!$(#!E*%/$!
;<.#++*-3! $&/1/! */! $<! E*-.! &-! &77%<7%*&$#! 1-<)+#.3#! %#7%#/#-$&$*<-C! D(#! &77%<&@(! $<!
1-<)+#.3#! %#7%#/#-$&$*<-! >/#.! *-! <>%! ;<.#+! */! /*;*+&%! $<! D<>+;*-c/! =LMTOB! #A<+>$*<-&%0!
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(07<$(#/#/!&-.!&77+0*-3!$(#!/$&-.&%.!;&77*-3!E>-@$*<-!=#I>&$*<-!LBC!!
D(#/#!*-7>$/!&%#!@(</#-!/<!$(&$!#&@(!*/!.*EE#%#-$!&-.!.*EE#%/!E%<;!$(#!E*%;c/!<)-!7%<.>@$C!6-!
<%.#%!$<!5#!&5+#!$<!#-3&3#!*-!7%<.>@$*<-,!&++!$(#!*-7>$/!-##.!$<!5#!<5$&*-&5+#!<-!$(#!;&%1#$,!
*C#C!7%<A*.#.!50!<$(#%!E*%;/!<%!&A&*+&5+#!&/!%&)!;&$#%*&+/C!6E!$(#!*-7>$/!&%#!-<$!&A&*+&5+#,!$(#!
E*%;!*/!-<$!&5+#!$<!7%<.>@#!&-.!(&/!$<!3*A#!>7!$(*/!&$$#;7$!$<!*--<A&$#C!6E!$(#%#!*/!;<%#!$(&-!
<-#!/>77+*#%!E<%!&!@#%$&*-!*-7>$,!$(#!&3#-$!)*++!@(<</#!$(#!<-#!&$!$(#!@(#&7#/$!7%*@#!&-.,!*E!
$(#%#!&%#!/#A#%&+!/*;*+&%!<EE#%/,!$(#!<-#!)*$(!$(#!(*3(#/$!I>&+*$0C!!!
6E!$(#!E*%;!@&-!3<!*-$<!7%<.>@$*<-,! *$!(&/!$<!E*-.!&!7%*@#!E<%! *$/!7%<.>@$,!$&1*-3!*-$<!&@@<>-$!
$(#! *-7>$!7%*@#/! *$! */! 7&0*-3!&-.!&!7<//*5+#! 7%<E*$!;&%3*-C!](*+#! $(#! /*;>+&$*<-! /$&%$/!)*$(!
7%<.>@$! 7%*@#/! /#$! &$! %&-.<;,! &/! $(#! /*;>+&$*<-! 7%<@##./! &! 7%*@#! &.\>/$;#-$!;#@(&-*/;!
E<++<)*-3! &! /$&-.&%.! ;&%18>7! 7%*@*-3! ;<.#+! *-@%#&/#/! $(#! /#++*-3! 7%*@#! *E! $(#%#! */! ;>@(!
.#;&-.,! &-.! %#.>@#/! *$! =5>$! -<! +<)#%! $(&-! $(#! $<$&+! @</$! <E! 7%<.>@$*<-B! *E! $(#%#! &%#! -<!
@>/$<;#%/C!!9<;#!7%<.>@$/!&%#!@<-/*.#%#.!$<!5#!.#/$*-#.!E<%!$(#!j#-.8>/#%c!&-.!&%#!/<+.!$<!
@>/$<;#%/!<>$/*.#!$(#!/#@$<%e!$(#%#!*/!&+)&0/!&!.#;&-.!E<%!/>@(!#-.8>/#%!7%<.>@$/!7%<A*.#.!
$(&$! $(#0!&%#!<EE#%#.!&$!<%!5#+<)!&! E*G#.!#-.8>/#%!7%*@#C!'! E*%;!5>0/! $(#!%#I>#/$#.! *-7>$/!
E%<;!*$/!/>77+*#%/!>/*-3!*$/!@&7*$&+!$<!.<!/<,!7%<.>@#/!*$/!<>$7>$!&-.!7>$/!*$!<-!$(#!;&%1#$!E<%!
10 
 
 
 
<$(#%/! $<!7>%@(&/#C!P/*-3!$(#!7%*@#!&.\>/$;#-$!;#@(&-*/;,!&3#-$/!&%#!&5+#!$<!&.&7$!$(#*%!
7%*@#/!$<!.#;&-.!&-.!*-!.<*-3!/<!+#&%-!50!E##.5&@1C!!
6-!;&1*-3!&!7%<.>@$,!&-!&3#-$!&77+*#/! $(#!1-<)+#.3#! *-! *$/! *--<A&$*<-!(07<$(#/*/!&-.! $(*/!
*-@%#&/#/!*$/!#G7#%$*/#!*-!$(*/!&%#&C!D(*/!*/!$(#!)&0!$(&$!+#&%-*-3!50!.<*-3h>/*-3!*/!;<.#++#.C!
D(#! #G7#%$*/#! +#A#+/! <E! $(#! $%*7+#/! *-! $(#! *--<A&$*<-! (07<$(#/*/! &%#! *-@%#&/#.! &-.! $(#!
#G7#%$*/#!+#A#+/!<E!$(#!<$(#%!$%*7+#/!&%#!.#@%#;#-$#.C!VG7#%$*/#!*-!>->/#.!$%*7+#/!*-!$(#!1#-#!
*/!#A#-$>&++0!+</$!&-.!$(#!$%*7+#/!&%#!$(#-!.#+#$#.!E%<;!$(#!1#-#g!$(#!@<%%#/7<-.*-3!&5*+*$*#/!
&%#!QE<%3<$$#-R!<%!Q.*/;*//#.R!=@EC!#C3C!Z#.5#%3!LMNLBC!
D(>/,! *-! $%0*-3! $<! 5#! />@@#//E>+! <-! $(#! ;&%1#$,! E*%;/! &%#! .#7#-.#-$! <-! $(#*%! *--<A&$*<-!
(07<$(#/*/,!*C#C!<-!$(#*%!1#-#C!6E!&!7%<.>@$!.<#/!-<$!;##$!&-0!.#;&-.,!$(#!E*%;!(&/!$<!&.&7$!
*$/! 1-<)+#.3#! *-! <%.#%! $<! 7%<.>@#! /<;#$(*-3! #+/#! E<%!)(*@(! $(#%#! &%#! @>/$<;#%/! =@EC! #C3C!
?>-@&-!LMObBC!'!E*%;!(&/!/#A#%&+!)&0/!<E!*;7%<A*-3!*$/!7#%E<%;&-@#,!#*$(#%!&+<-#!<%!*-!@<8
<7#%&$*<-,!&-.!*-!#*$(#%!&-!*-@%#;#-$&+!<%!&!;<%#!%&.*@&+!E&/(*<-C!!
 
>989>"B$6+#-#4"6#("7'2'C$+60-'#D"-&C+'.-#4"-##'.60-'#"C$+*'+&6#7$"
!
6-!&-!#&%+*#%!7>5+*@&$*<-!=4*+5#%$,!'(%)#*+#%!&-.!"01&!XYYOB,!)#!/(<)#.!(<)!$(#/#!+#&%-*-3!
E#&$>%#/! <E! $(#! 9:62!;<.#+! &%#! $(#<%#$*@&++0! 3%<>-.#.! *-! $(#!5<.0!<E! +*$#%&$>%#! 1-<)-!&/!
QF%3&-*W&$*<-&+! S#&%-*-3R! =FSBC! 'E$#%! `<(-! ?#)#0! *-$%<.>@#.! $(#! @<-@#7$! <E! #G7#%*#-$*&+!
+#&%-*-3! &/! &! 7#%;&-#-$! &@$*A*$0! @0@+#! =?#)#0! LMfNB! &-.! /$&%$#.! &! .*/@>//*<-! &;<-3!
#.>@&$*<-&+*/$/!&5<>$! E##.5&@1! +#&%-*-3!&-.! +#&%-*-3!50!.<*-3,!?<-&+.!U*@(&#+! @<*-#.! $(#!
$#%;,! <%3&-*/&$*<-&+! +#&%-*-3! =U*@(&#+! LMOfBC! '%30%*/! &-.! 9@(o-c/! *-E+>#-$*&+! ;<-<3%&7(,!
QF%3&-*W&$*<-&+! S#&%-*-3R! =LMONg! -#)+0! #.*$#.! *-@+>.*-3! E>%$(#%! )<%1! &/! QF%3&-*W&$*<-&+!
S#&%-*-3!66R,!LMMTB!7%<7</#.!$(&$!&!+#&%-*-3!<%3&-*/&$*<-!*/!<-#!$(&$!*/!7#%;&-#-$+0!@(&-3*-3!
*$/! *-$#%7%#$&$*<-!<E! $(#!#-A*%<-;#-$C! 6-!.<*-3! /<,! $(#!<%3&-*/&$*<-! +#&%-/!-#)! $(*-3/! &-.!
E<%3#$/!<+.!<-#/C!?%&)*-3!<-!$(#*%!5&@13%<>-.!&/!&@$*<-!$(#<%*/$/,!'%30%*/!&-.!9@(o-!/(<)!
(<)! $(#/#! *-$#%7%#$&$*<-/! &%#! 3&*-#.! &-.! (<)! $(#0! &%#! @<--#@$#.! $<! .*EE#%#-$!
<%3&-*/&$*<-&+!5#(&A*<>%/C!D(#0!.*/$*-3>*/(!5#$)##-!$(%##!$07#/!<E!+#&%-*-3,!%<<$*-3!$(#;!*-!
&-!>-.#%/$&-.*-3!<E!<%3&-*/&$*<-&+!&3#-@0!$(&$!$&%3#$/!3%<)$(!&-.!#EE#@$*A#-#//e!
• 3.+4!$5!""&(!$'%+.+4e!D(*/!*/!&.\>/$;#-$!+#&%-*-3,!%#E#%%*-3!$<!$(#!%&$*<-&+!>/#!<E!<-#c/!
<)-!;#&-/!&-.! *-/$%>;#-$/! $<!&.&7$! $<!#-A*%<-;#-$&+! %#I>*%#;#-$/,!3*A#-!&! /#$!<E!
<%3&-*/&$*<-&+! 3<&+/,! /$%&$#3*#/! &-.! 5#(&A*<>%/C! 6$! $&%3#$/! &-! *;7%<A#;#-$! <E! $(#!
Q$(#<%0!*-!>/#R!<E!&-!<%3&-*/&$*<-!>/*-3!&!/*;7+#!&@$*<-8<>$@<;#!E##.5&@1!&-.!E<++<)/!
$(#!(#>%*/$*@,!Q;&G*;*/#!3&*-/!&-.!;*-*;*/#!+<//RC!
• 6"78!$5!""&(!$'%+.+4e!D(*/!*/!$>%-<A#%!+#&%-*-3!)*$(!%#/7#@$!$<!$(#!;#$&8+#A#+!<E!3<&+/,!
/$%&$#3*#/,! &-.! 5#(&A*<>%/! <E! &-! <%3&-*/&$*<-,! &-.! &*;/! $<! &.&7$! $(#;! $<!
#-A*%<-;#-$&+! %#I>*%#;#-$/C!D(#! +#&%-*-3!7%<@#//! *-@+>.#/!>-8+#&%-*-3!<E! %#.>-.&-$!
1-<)+#.3#! $<! @+#&%! /7&@#! E<%! -#)! 5#(&A*<>%/C! J>%$(#%;<%#,! @<8<7#%&$*<-,! *-@+>.*-3!
&//>;7$*<-!&-.!5#-#E*$!/(&%*-3!)*$(!@<++&5<%&$<%/,!*/!/##-!&/!&!A#(*@+#!E<%!+#&%-*-3C!
• 6$7-$%"( !$'%+.+4e! D(*/! */! ;#$&8+#A#+! +#&%-*-3! <E! $(#! (*3(#/$! <%.#%! )(#%#! $(#!
<%3&-*/&$*<-!%#E+#@$/!<-!*$/!<)-!*.#-$*$0C!Z#%#,!$(#!+#&%-*-3!7%<@#//!*$/#+E!*/!$(#!<5\#@$!
<E!+#&%-*-3!=R$<!+#&%-!(<)!$<!+#&%-RBC!D(#!<%3&-*/&$*<-c/!-<%;/!&-.!A&+>#/!&%#!/>5\#@$!
$<!@%*$*I>#!&-.!@(&-3#C!!!!
!
D(#!9:62!;<.#+!$&1#/!;&-0!<E!$(#!*.#&/!<E!$(#!'%30%*/!&-.!9@(o-!E%&;#)<%1!&-.!>/#/!$(#;!$<!
#G&;*-#! $(#! &//>;7$*<-! $(&$,! *-! $(#! )<%./! <E! .#! 4#>/! =LMMOB,! $(#! 3%#&$#/$! @<;7#$*$*A#!
&.A&-$&3#! E<%!&-0! E*%;! */! *$/!&5*+*$0! $<! +#&%-C!VG7#%*;#-$/!@<-@#%-*-3!$(#!#EE#@$/!<E!.*EE#%#-$!
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@<;5*-&$*<-/!<E!+#&%-*-3!&@$*A*$*#/!<-!$(#!&3#-$!7<7>+&$*<-!&%#!%#7<%$#.!*-!4*+5#%$,!'(%)#*+#%!
&-.! "01&! =XYYOBC! 6-! $(#! 9:62!;<.#+,! E*%;/!;&0! #-3&3#! *-! /*-3+#8! &-.! .<>5+#8+<<7! +#&%-*-3!
&@$*A*$*#/C!J*%;!&3#-$/!@&-e!
• >/#!$(#*%!@&7&5*+*$*#/!=+#&%-*-3!50!.<*-3h>/*-3B!&-.!+#&%-!$<!#/$*;&$#!$(#*%!/>@@#//!A*&!
E##.5&@1!E%<;!;&%1#$/!&-.!@+*#-$/!=+#&%-*-3!50!E##.5&@1B!&/!&+%#&.0!;#-$*<-#.!&5<A#!
&-.h<%!
• *;7%<A#!$(#*%!<)-!1-<)+#.3#! *-@%#;#-$&++0!)(#-!$(#!E##.5&@1! */!-<$!/&$*/E&@$<%0! *-!
<%.#%! $<! &.&7$! $<! @(&-3*-3! $#@(-<+<3*@&+! &-.h<%! #@<-<;*@! /$&-.&%./! =&.&7$&$*<-!
+#&%-*-3,!*-@%#;#-$&+!+#&%-*-3BC!
!
6E! &! E*%;c/! 7%#A*<>/! *--<A&$*<-! (&/! 5##-! />@@#//E>+,! *C#C! *$! (&/! E<>-.! 5>0#%/,! $(#! E*%;!)*++!
@<-$*->#!/#++*-3!$(#!/&;#!7%<.>@$!*-!$(#!-#G$!%<>-.,!7<//*5+0!&$!&!.*EE#%#-$!7%*@#!.#7#-.*-3!
<-! $(#!.#;&-.! *$!(&/!#G7#%*#-@#.C!Z<)#A#%,! *E! $(#%#!)#%#!-<! /&+#/,! *$! @<-/*.#%/! $(&$! *$! */!
$*;#!E<%!@(&-3#C!6E!$(#!E*%;!/$*++!(&/!#-<>3(!@&7*$&+,! *$!)*++!@&%%0!<>$!Q*-@%#;#-$&+R!%#/#&%@(!
=HK?! *-! $(#! E*%;c/! +&5/BC! "#%E<%;*-3! *-@%#;#-$&+! %#/#&%@(! =@EC! a<(#-! &-.! S#A*-$(&+! LMNMB!
;#&-/!$(&$!&! E*%;!$%*#/! $<! *;7%<A#! *$/!7%<.>@$!50!&+$#%*-3!<-#!<E! $(#!&5*+*$*#/!@(</#-!E%<;!
$(#!$%*7+#/! *-! *$/! *--<A&$*<-!(07<$(#/*/,!)(*+#!/$*@1*-3!$<! *$/! E<@&+!@&7&5*+*$*#/C!D(#!&5*+*$0! *-!
#&@(!$%*7+#!*/!@<-/*.#%#.!$<!5#!&!7<*-$!*-!$(#!%#/7#@$*A#!@&7&5*+*$0c/!&@$*<-!/7&@#C!D<!;<A#!*-!
$(#!&@$*<-!/7&@#!;#&-/!$<!3<!>7!<%!.<)-!50!&-! *-@%#;#-$,! $(>/!&++<)*-3!E<%!$)<!7<//*5+#!
Q%#/#&%@(!.*%#@$*<-/RC!!
'+$#%-&$*A#+0,!E*%;/!@&-!%&.*@&++0!@(&-3#!$(#*%!@&7&5*+*$*#/!*-!<%.#%!$<!;##$!@<;7+#$#+0!.*EE#%#-$!
@+*#-$! %#I>*%#;#-$/! =*--<A&$*A#! +#&%-*-3,! %&.*@&+! +#&%-*-3BC! '! 9:62! E*%;! &3#-$! >-.#%! /#%*<>/!
7%#//>%#!&-.!*-!.&-3#%!<E!5#@<;*-3!5&-1%>7$,!)*++!$>%-!$<!;<%#!%&.*@&+!;#&/>%#/,!50!#G7+<%*-3!
&! @<;7+#$#+0!.*EE#%#-$!&%#&!<E!;&%1#$!<77<%$>-*$*#/C! 6-! $(#!;<.#+,! &-!&3#-$!>-.#%! E*-&-@*&+!
7%#//>%#!$>%-/!$<!&!-#)!*--<A&$*<-!(07<$(#/*/!&E$#%! E*%/$!Q*-A#-$*-3R!&!-#)!@&7&5*+*$0! E<%! *$/!
1#-#C!D(*/! */!.<-#!50! %&-.<;+0! %#7+&@*-3!&! @&7&5*+*$0! *-! $(#!1#-#!)*$(!&!-#)!<-#!&-.! $(#-!
3#-#%&$*-3!&!-#)!*--<A&$*<-!(07<$(#/*/C!!
!
'@@<%.*-3!$<!$(#!F%3&-*W&$*<-&+!S#&%-*-3!$(#<%#$*@&+!E%&;#)<%1,!E*%;/!;&0!5#!&+/<!&@$*A#!<-!
$(#!9"78!$5!""&(!$'%+.+4!+#A#+!<E!$(#!;<.#+C!D(#0!@&-e!
• E<%3#$!$(#*%!@&7&5*+*$*#/!=@+#&-!>7!$(#*%!1-<)+#.3#!/7&@#B,!
• .#@*.#! <-! $(#*%! *-.*A*.>&+! +#&%-*-3! /$%&$#3*#/! $(#;/#+A#/! =#C3C! *-@%#;#-$&+! <%! %&.*@&+!
+#&%-*-3B,!@<-/$%>@$*-3!&-.!@(&-3*-3!$(#!/$%&$#3*#/!&@@<%.*-3!$<!$(#*%!7&/$!#G7#%*#-@#!
&-.! @>%%#-$! @<-$#G$C! ! D(#! @<-$#G$! @<-/*/$/!<E! #G$#%-&+! E&@$<%/! />@(!&/! $(#!&@$*<-/!<E!
@+*#-$/,!@<;7#$*$<%/!&-.!7&%$-#%/!&-.!$(#!&A&*+&5*+*$0!<E!$#@(-*@&+!<7$*<-/,!&-.!*-$#%-&+!
E&@$<%/!/>@(!&/!$(#*%!@&7*$&+!/$<@1!&-.!$(#!@<;7#$#-@*#/!&A&*+&5+#!$<!$(#;,!&-.!
• #-3&3#! *-! -#$)<%1*-3! &-.! 7&%$-#%/(*7/! $<! &5/<%5! &-.! #G7+<*$! #G$#%-&+! 1-<)+#.3#!
/<>%@#/,!$<!*;*$&$#!&-.!#;>+&$#,!&-.!$<!>/#!/0-#%30!#EE#@$/!=7&%$*@*7&$*A#!+#&%-*-3BC!!
!!
'-!&3#-$!*-!$(#!;<.#+!;&0!@<-/*.#%!7&%$-#%/(*7/!=&++*&-@#/,!\<*-$!A#-$>%#/!#$@CB! *-!<%.#%!$<!
#G7+<*$!#G$#%-&+!1-<)+#.3#!/<>%@#/C!D(#!.#@*/*<-!)(#$(#%!&-.!)*$(!)(<;!$<!@<8<7#%&$#!*/!
5&/#.! <-! $(#! ;>$>&+! <5/#%A&$*<-/! <E! $(#! E*%;/,! )(*@(! #/$*;&$#! $(#! @(&-@#/! &-.!
%#I>*%#;#-$/! @<;*-3! E%<;! @<;7#$*$<%/,! 7<//*5+#! &-.! 7&/$! 7&%$-#%/,! &-.! @+*#-$/C! _<+$<-,!
:&$<1&! &-.! F@1#-E#+/! =XYYiB,! )%*$*-3! E%<;! &! $(#<%#$*@&+! A*#)7<*-$,! &-.!U*$@(#+#$! =LMMXB,!
>/*-3! #;7*%*@&+! #A*.#-@#,! 5<$(! /(<)! $(&$! 3%#&$#%! ;>$>&+! *-E<%;&$*<-,! )(#%#! E*%;/! 1-<)!
$(#*%!7&%$-#%c/!(*/$<%0!<E!@<8<7#%&$*<-,!*;7%<A#/!$(#!@<-.*$*<-/!E<%!@<8<7#%&$*<-C!6-!$(#!9:62!
;<.#+,! &! ;&%1#$*-3! E#&$>%#! 7%<A*.#/! $(#! *-E<%;&$*<-! $(&$! &! E*%;! @&-! 3&$(#%! &5<>$! <$(#%!
&3#-$/e! $<! &.A#%$*/#! *$/! 7%<.>@$,! &! E*%;! 7>5+*/(#/! $(#! @&7&5*+*$*#/! >/#.! *-! *$/! *--<A&$*<-!
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(07<$(#/*/C! D(</#! @&7&5*+*$*#/! -<$! *-@+>.#.! *-! *$/! *--<A&$*<-! (07<$(#/*/! &-.! $(>/! *-! *$/!
7%<.>@$! &%#!-<$! A*/*5+#!#G$#%-&++0! &-.! @&--<$!5#!>/#.! $<! /#+#@$! $(#! E*%;!&/!&!7&%$-#%C! D(#!
E*%;c/! j&.A#%$*/#;#-$c! */! $(#-! $(#! 5&/*/! E<%! .#@*/*<-/! 50! <$(#%! E*%;/! $<! E<%;! <%! %#\#@$! @<8
<7#%&$*A#!&%%&-3#;#-$/C!
6-! #G7#%*;#-$*-3! )*$(! $(#! ;<.#+,! )#! @&-! @(<</#! 5#$)##-! $)<! .*EE#%#-$! 7&%$-#%! /#&%@(!
/$%&$#3*#/!="<)#++!#$!&+C!XYYiB,!5<$(!<E!)(*@(!@<;7&%#!$(#!E*%;c/!<)-!@&7&5*+*$*#/!&/!>/#.!*-!
*$/!*--<A&$*<-!(07<$(#/*/!&-.!$(#!7<//*5+#!7&%$-#%c/!@&7&5*+*$*#/!&/!/##-!*-!*$/!&.A#%$*/#;#-$C!
'77+0*-3! $(#! @<-/#%A&$*A#! /$%&$#30,! &! E*%;! )*++! 5#! &$$%&@$#.! $<! &! 7&%$-#%! $(&$! (&/! /*;*+&%!
@&7&5*+*$*#/g!>/*-3!&!7%<3%#//*A#!/$%&$#30!$(#!&$$%&@$*<-! */!5&/#.!<-!$(#!.*EE#%#-@#!5#$)##-!
$(#!@&7&5*+*$0!/#$/C!!
"%#A*<>/+0! 3<<.! #G7#%*#-@#! )*$(! E<%;#%! @<-$&@$/! 3#-#%&++0! &>3>%/! )#++! E<%! %#-#)*-3! &!
7&%$-#%/(*7C! J<%! #G&;7+#,! 4&%@*&[/! #$! &+C! E*-.*-3/! @<-@#%-*-3! $(#! *-$#%&@$*<-! 7&$$#%-/!
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&3#-$/!=a<(#-!#$!&+C!XYYX,!S&>%/#-!&-.!9&+$#%!XYYbBC!'!E#)!-#)!7&%&;#$#%/!(&.!$<!5#!&..#.e!
$<!;#&/>%#! $(#!&;<>-$!<E! 1-<)+#.3#!:! <E! E*%;!&3#-$/,!)#!>/#.!&! $#%;!@&+@>+&$#.! E%<;!&!
E*%;[/!1#-#e!*$/!@&7&5*+*$*#/,!&5*+*$*#/!='B!&-.!#G7#%$*/#!+#A#+/!=VBe!
14 
 
 
 
!
                                          (2)
!
D(#!/I>&%#!%<<$!*/!>/#.!(#%#!$<!3#$!A&+>#/!E<%!1*!/*;*+&%!$<!$(</#!<E!$(#!&5*+*$*#/!&-.!#G7#%$*/#!
+#A#+/!*-!$(#!/&;#!%&-3#C!!
!
!
J%<;!$(*/,!$(#!&A#%&3#!1-<)+#.3#!7#%!E*%;!@&-!5#!.#%*A#.!&/!
!
                                                        (3) 
!
 
&-.!$(#!.#A*&$*<-!<E!1-<)+#.3#!&;<-3!$(#!E*%;/ */!
!
         (4)
 
 
 
P/*-3!$(#/#!7&%&;#$#%/,!)#!@&-!;<.#+!1-<)+#.3#!E+<)/C!D(#!1-<)+#.3#!E+<)!=:2B!*/!$(#!/>;!
<E!$(#!1-<)+#.3#!*-@%#&/#!<E!E*%;!&3#-$/!.>#!$<!$(#*%!+#&%-*-3!E%<;!7&%$-#%/C!S#$!:(.
(-5; 5#!$(#!
1-<)+#.3#!<E!&!E*%;!&3#-$!5#E<%#!+#&%-*-3!E%<;!7&%$-#%/!&-.!:.
-
!5#!$(#!1-<)+#.3#!<E!&!E*%;!
&E$#%!+#&%-*-3!E%<;!7&%$-#%/C!!]#!@&-!@&+@>+&$#!$(#!1-<)+#.3#!E+<)!&/!
!
                                        (5)
 
 
D<! ;#&/>%#! $(#! &A#%&3#! &$$%&@$*A#-#//! <E! E*%;/! *-! $#%;/! <E! $(#*%! 7<$#-$*&+! E<%! HK?!
7&%$-#%/(*7/,!)#! @<;7&%#! $(#! &A#%&3#! ->;5#%! <E! 7&%$-#%/! 5#$)##-! $)<! 3%<>7/! <E! E*%;/e!
<-#! 3%<>7! <E! E*%;/!)(*@(! (&/! +*-1/!)*$(! >-*A#%/*$*#/! &-.! &-<$(#%! <E! E*%;/! $(&$! .<! -<$! @<8
<7#%&$#! )*$(! >-*A#%/*$*#/C! '/! &-! &..*$*<-&+! />@@#//! ;#&/>%#,! )#! ;#&/>%#! $(#! &A#%&3#!
+*E#$*;#!=*-!$*;#!/$#7/B!<E!&++!E*%;/!.>%*-3!&!%>-C!
!
D<! @<;7+#$#! $(#! .#/@%*7$*<-! <E! $(#! ;<.#+! &-.! *-! <%.#%! $<! *++>/$%&$#! $(#! @&%##%! <E! &-!
*-.*A*.>&+!&@$<%!)#!/(<)!$(#!.#A#+<7;#-$!<E!*$/!1-<)+#.3#!&-.!@&7*$&+!/$<@1!=E*3CfB!&/!)#++!
&/! $(#! .*/$%*5>$*<-! <E! *$/! #@<-<;*@! $%&-/&@$*<-/! <A#%! $*;#! =E*3C! bB! *-! &! /@#-&%*<! )*$(!
>-*A#%/*$*#/C! D(#! .#A#+<7;#-$! <E! $(#! E*%;c/! @&7*$&+! /$<@1! =5<+.! +*-#! *-! E*3! fB! /(<)/! $(&$! *$!
7#%E<%;/!%&$(#%!)#++!&-.!*/!&5+#!$<!*-@%#&/#!*$/!@&7*$&+!/$<@1!@<-/*.#%&5+0C!D(#!/7*1#/!*-!$(#!
.#A#+<7;#-$!<E!*$/!1-<)+#.3#!=$(*-!+*-#!*-!E*3C!fB!*++>/$%&$#/!$(&$!$(*/!E*%;!*/!&5+#!$<!*-$#3%&$#!
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;<A#%!&.A&-$&3#/! E<%!&@@#//*-3!#;#%3*-3! $#@(-<+<3*#/! =U&@S&@(+&-!LMMiB!&-.!@&-! *;7%<A#!
$(#!HK?!E+#G*5*+*$0!<E!E*%;/C!J*#%!&-.!"01&!=XYYMB!/(<)!$(&$!*-!/@*#-@#85&/#.!*-.>/$%*#/!$(#%#!*/!
&+/<! &-! *;7<%$&-$! 1-<)+#.3#! E+<)! E%<;! *-.>/$%0! $<! &@&.#;*&! 5#@&>/#! $(#! 5<%.#%+*-#/!
5#$)##-!5&/*@!&-.!&77+*#.!%#/#&%@(!&%#!;<%#!<%!+#//!.*//<+A#.C!!
!
D(#%#! &%#! /<;#! #;7*%*@&+! /$>.*#/! *-A#/$*3&$*-3! $(#! 1-<)+#.3#! E+<)/! E%<;! >-*A#%/*$*#/! $<!
E*%;/! ='3%&)&+! &-.! Z#-.#%/<-! XYYX,! 9*#3#+! #$! &+C! XYYfBC! D(#! />@@#//! &-.! E&*+>%#! <E!
$#@(-<+<30! $%&-/E#%! &@$*A*$*#/!(&A#!&+/<!5##-! /$>.*#.! =Z#-.#%/<-!#$! &+C! LMMN,! D(>%/50!&-.!
:#;7! XYYX,! a(&77+#! #$! &+C! XYYiBC! Z<)#A#%,! ;</$! <E! $(#/#! /$>.*#/! %#7<%$! ;#&/>%*-3!
.*EE*@>+$*#/!.>#!$<! $(#!>-8<5/#%A&5+#!-&$>%#!&-.!-<-8+*-#&%!7%<7#%$*#/!<E!1-<)+#.3#! E+<)/C!!
D(*/!*/!$(#!&.A&-$&3#!<E!>/*-3!&-!&3#-$85&/#.!;<.#+e!&+$(<>3(!<>%!(07<$(#/#/!E<@>/!<-!$(#!
>-8<5/#%A&5+#! 1-<)+#.3#! E+<)/! *-! >-*A#%/*$08*-.>/$%0! -#$)<%1/! $<! )(*@(! $(*/! 5<.0! <E!
+*$#%&$>%#!%#E#%/,!)#!@&-!<5/#%A#!/*;>+&$#.!1-<)+#.3#!E+<)/!*-!$(#!;<.#+C!
F[9(#&! #$! &+C! =XYYiB! %#7<%$! $(&$! $(#%#! ;*3($! 5#! &! %#+&$*A#+0! .*%#@$! %#+&$*<-/(*7! 5#$)##-!
>-*A#%/*$08*-.>@#.! 1-<)+#.3#! E+<)/! &-.! #@<-<;*@! />@@#//e! Q$(#%#! */! &! 5<.0! <E! #;7*%*@&+!
%#/#&%@(!$(&$!/>77<%$/!$(#!A*#)!$(&$!*-@%#&/#.!>-*A#%/*$08*-.>/$%0!$*#/!&-.!@+</#%!7&%$-#%/(*7/!
)*$(!*-.>/$%0!%#/>+$!*-!3%#&$#%!+#A#+/!<E!@<;;#%@*&+*W&$*<-R!=F[9(#&!#$!&+C!XYYie!MMOBC!J%<;!$(*/!
+*$#%&$>%#,!)#!3#$!$(#!7%<7</*$*<-/e!
!
• <;e!J*%;/!$(&$!*-$#%&@$!)*$(!>-*A#%/*$*#/!.#A#+<7!;<%#!7%<.>@$/!&-.!(&A#!;<%#!
@<;;#%@*&+!/>@@#//!
!
Z<)#A#%,!F[9(#&!#$!&+C!&-.!<$(#%/!=a<(#-!#$!&+C!LMMN,!U&-/E*#+.!&-.!S##!LMMT,!_%&-/@<;5!#$!
&+C!LMMM,!Z&3>#!&-.!F&1+#0!XYYYB!&+/<!7<*-$!<>$!$(&$,!Q&@%<//!-&$*<-&+!#@<-<;*#/!$(#%#! */!&!
-##.! E<%! ;<%#! #;7(&/*/! $<! 5#! 7+&@#.! <-! $%&-/E#%%*-3! &-.! @<;;#%@*&+*/*-3! 1-<)+#.3#!
3#-#%&$#.!)*$(*-! >-*A#%/*$*#/C!U<%#! /7#@*E*@&++0,! $(#%#! */! &! 3%<)*-3! -##.! E<%! >-*A#%/*$*#/! $<!
.*//#;*-&$#! $(#! 1-<)+#.3#! 3#-#%&$#.! 5#0<-.! $(#! -&%%<)! @<-E*-#/! <E! $(#! &@&.#;*@!
@<;;>-*$0!*$/#+ER!=F[9(#&!#$!&+C!XYYie!MMiBC!!
!
• <=e! Z&A*-3! >-*A#%/*$*#/! &;<-3! $(#! @<8<7#%&$*-3! &@$<%/! %&*/#/! $(#!
1-<)+#.3#h@<;7#$#-@#!+#A#+!<E!$(#!)(<+#!7<7>+&$*<-!
 
( 5(<=>;e!)#!/##!;<%#!A&%*#$0!&$!$(#!1-<)+#.3#!+#A#+ 
( 5(<=>=e!)#!/##!*-@%#&/#.!*--<A&$*<-!7#%E<%;&-@#!<A#%&++! 
( 5(<=>?e!)#!/##!*-@%#&/#.!.*EE>/*<-!*-!$#%;/!<E!I>&-$*$0!&-.!/7##. 
!
• <?e!J*%;/!*-$#%&@$*-3!)*$(!>-*A#%/*$*#/!)*++!5#!;<%#!&$$%&@$*A#!$<!<$(#%!E*%;/!)(#-!-#)!
7&%$-#%/(*7/! =@<;;#%@*&+*/*-3,! E*-&-@*-3,! HK?! @<++&5<%&$*<-! )*$(! <$(#%! E*%;/B! &%#!
@<-/*.#%#. 
!
• <@e! J*%;/! *-$#%&@$*-3! )*$(! >-*A#%/*$*#/! @&-! 5#$$#%! &.&7$! $<! @(&-3*-3! #-A*%<-;#-$&+!
@<-.*$*<-/ 
!
_#@&>/#!<E!<>%!*-$#%#/$!*-!*--<A&$*<-!.*EE>/*<-!*-!-#$)<%1/,!)#!#/7#@*&++0!E<@>/!<-!ZX!&-.!*$/!
/>58(07<$(#/#/C!
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!
>9>"HIC$+-&$#0/
E
"
!
>9>98"JC$+60-'#6)-/-#4"0=$"=1C'0=$/$/"
!
D<!3#$!%#+*&5+#!%#/>+$/!E%<;!<>%!#G7#%*;#-$/,!)#!>/#.!iY!%>-/!=L8Xi!)*$(!&-.!XT8iY!)*$(<>$!
>-*A#%/*$0! &3#-$/BC! J<%! $#/$*-3! $(#! (07<$(#/#/! &5<A#,! $(#! E<++<)*-3! *-.*@&$<%/! )#%#!
;#&/>%#.e!!
!
J<%!ZLe!!
8 J<%!#&@(!E*%;!&3#-$,!)#!;#&/>%#!$(#!$*;#!*-!@<8<7#%&$*<-!)*$(!&!>-*A#%/*$0!&3#-$,!
&-.!$(#!$*;#!/*-@#!*$/!+&/$!@<8<7#%&$*<-!)*$(!&!>-*A#%/*$0!&3#-$!
8 ]#!;#&/>%#!$(#!&A#%&3#!->;5#%/!<E!7%<.>@$/!5%<>3($!$<!;&%1#$!E<%!E*%;!&3#-$/!
.#7#-.*-3!<-!$(#!/$#7/!*-!&-.h<%!/*-@#!$(#!+&/$!@<8<7#%&$*<-!)*$(!&!>-*A#%/*$0!&3#-$!
!
J<%!ZXe!
5 ZXCL!A'%.$-B("2(:+"#!$94$C(
o D(*/!*/!$(#!1-<)+#.3#!A&%*&-@#!<E!&++!E*%;/,!@&+@>+&$#.!&@@<%.*-3!$<!#I>&$*<-!!b!
=1.4D:+"#!B!
8 ZXCX!.+*%$'1$("2(.++"A'-."+(&$%2"%E'+*$e!
o ]#!@<;7&%#!&!;<.#+!)*$(!>-*A#%/*$0!&3#-$/!$<!&!;<.#+!)*$(<>$!>-*A#%/*$0!
&3#-$/!*-!$#%;/!<E!/>@@#//!=+7E8$%("2(.++"A'-."+1B!
5 ZXCf!:+"#!$94$(9.2271."+(
o ]#!>/#!&-!&.\&@#-@0!;&$%*G!$(&$!@<-$&*-/!$(#!1-<)+#.3#!E+<)!E<%!#&@(!@<8
<7#%&$*<-!
!
J<%!Zfe!
]#!@<;7&%#!$(#!->;5#%!<E!7&%$-#%/!<E!E*%;/!@<8<7#%&$*-3!)*$(!>-*A#%/*$*#/!)*$(!$(#!
->;5#%!<E!7&%$-#%/!<E!E*%;/!-<$!@<8<7#%&$*-3!)*$(!>-*A#%/*$*#/!
!
J<%!Zbe!
8 ]#!@<;7&%#!$(#!$)<!7<//*5+#!;<.#+!A&%*&-$/!*-!$#%;/!<E!$(#!+*E#$*;#!<E!$(#!E*%;/!
='A$%'4$5'4$5'-59$'-FB!
!
!
!
                                                
b
!]#! 3%&$#E>++0! &@1-<)+#.3#! $(#!)<%1! <E! a#.%*@1! '-/<%3#! &-.! Z&--#/! _%&>@1;&--! <E! $(#! ?>5+*-!
2VUF!$#&;!)(<!&..#.!$(#!-#@#//&%0!E#&$>%#/!$<!$(#!9:62!;<.#+!&-.!@<-.>@$#.!$(#!#G7#%*;#-$/C!
D(#0!>/#.!&!/+*3($+0!;<.*E*#.!A#%/*<-!<E!9:62frN!$%&-/@%*5#.!$<!$(#!@>%%#-$!2#$S<3<!k#%/*<-!bCYCfC 
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>9>9;"K$/,)0/"
!
D&5+#! f! />;;&%*/#/! $(#! %#/>+$/! E<%! $(#! /@#-&%*<! @<;7&%*/<-,! *-! $#%;/! <E! $(#! A&%*&5+#/!
;#-$*<-#.!&5<A#C!
!
 
 
With universities 
 
Without 
universities 
  
Firms 
mean s.d. mean s.d. 
!"#$"%"&'$&()
!"#"$%"&'(&
)*(($+$,-$&'(&
.$/,%0&
 
1 number of innovations (succ) 8.1 2.3 6.8 1.9 12131& 
2 amount of knowledge (knowl) 1199 199 1017 151 12114&5&
3 number of partners co-operating 
with universities 
3.0 1.3 - - #&  
4 Number of partners not co-
operating with universities 
1.2 0.7 1.4 1.1 12446& 
5 average age at death 159 57 152 66 12741& 
6 knowledge flow (flow_knowl) 62 35 27 22 12118&5&
7 knowledge variance (sig_knowl) 5.0 1.0 3.6 0.7 12111&5&
!
D&5+#!Le!9@#-&%*<!@<;7&%*/<-!=&/$#%*/1/!*-.*@&$#!#EE#@$/!/*3-*E*@&-$!&$!$(#!is!+#A#+Be!A&+>#/!<E!*-.*@&$<%/!;#&/>%#.!
E<%!Xi!#G&;7+#/!<E!$(#!/@#-&%*<!)*$(!>-*A#%/*$*#/!&-.!Xi!E<%!$(#!/@#-&%*<!)*$(<>$!>-*A#%/*$*#/C!!!
!
D<! @<;7&%#! $(#! $)<! /@#-&%*</,! )#! >/#.! &-! *-.#7#-.#-$! $)<8/&;7+#! $8$#/$! )*$(! #I>&+!
/&;7+#! /*W#/! &-.!>-#I>&+! A&%*&-@#C! a<;7&%*/<-/! $(&$! &%#! /$&$*/$*@&++0! /*3-*E*@&-$! &%#! $(</#!
)*$(!A&+>#/!+#//!$(&-!YCYi!*-!$(#!+&/$!@<+>;-!<E!D&5+#!LC!
!
D(*/!;#&-/!E<%!<>%!#G7#%*;#-$/e!
 
]#!E<>-.!-<!/>77<%$!=-<!/*3-*E*@&-$+0!(*3(#%!*--<A&$*<-!7#%E<%;&-@#g!@EC!=LB!*-!$&5+#!LB!E<%!
ZL,! $(&$! */,! $(&$! E*%;/! )(*@(! *-$#%&@$! )*$(! >-*A#%/*$*#/! )*++! 7%<E*$! *-! $(#! +<-3! %>-! E%<;!
.#A#+<7*-3!$#@(-<+<3*@&+!@&7&5*+*$*#/!)*$(!+<)#%!$%&-/&@$*<-!@</$/C!
!
6-!@<-$%&/$,!ZX,!*C#C!$(&$!(&A*-3!>-*A#%/*$*#/!*-!$(#!@<8<7#%&$*-3!7<7>+&$*<-!<E!&@$<%/!)*++!%&*/#!
$(#! 1-<)+#.3#! <%! @<;7#$#-@#! +#A#+! <E! $(#! )(<+#! 7<7>+&$*<-,! */! E>++0! @<-E*%;#.! 50! $(#!
#G7#%*;#-$/C!J*%;/! *-$#%&@$*-3!)*$(!>-*A#%/*$*#/!.#A#+<7!;<%#!1-<)+#.3#!=@EC! =XB!<E!$&5+#!LBC!
D(*/! %#/>+$/! E%<;!$(#! *-@%#&/#.!1-<)+#.3#! E+<)/!/$#;;*-3! E%<;!>-*A#%/*$0!&3#-$/! =@EC! =TB!<E!
$&5+#!LBC!
"
VI>&++0,! ZXCL! */! @<-E*%;#.! 50! <>%! #G7#%*;#-$/C! ]#! *-.##.! /##! ;<%#! A&%*#$0! &$! $(#!
1-<)+#.3#! +#A#+C!D(#%#! */!&!7#%;&-#-$! *-7>$!<E!.*A#%/#!1-<)+#.3#! *-$<! $(#!/0/$#;!50! $(#!
>-*A#%/*$*#/! $(&$! +#&./! $<! &-! <A#%&++! (*3(#%! +#A#+! <E! 1-<)+#.3#! 7#%! E*%;! =OBC! D(#! )*.#%!
1-<)+#.3#!5&/#!<E!$(#!>-*A#%/*$*#/!7%<A*.#/!&!/*3-*E*@&-$+0!(*3(#%!1-<)+#.3#!E+<)!*-!$(#!%>-/!
)(#%#! $(#0! &%#! *-@+>.#.C! D(*/! *-@%#&/#/! $(#!7%<5&5*+*$0! <E! 1-<)+#.3#! E+<)! *-! &!>-*A#%/*$08
E*%;!7&%$-#%/(*7C!
!
ZXCX! */!-<$!@<-E*%;#.C!D(#%#! */!&!/+*3($! $%#-.!$<)&%./!(*3(#%! *--<A&$*<-!7#%E<%;&-@#! *-! $(#!
/@#-&%*<!)*$(!>-*A#%/*$*#/,!5>$!*$!*/!-<$!/*3-*E*@&-$!=LBC!'-!*-@%#&/#.!&;<>-$!<E!1-<)+#.3#!.<#/!
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-<$! &>$<;&$*@&++0! +#&.! $<! *-@%#&/#.! *--<A&$*<-! 7#%E<%;&-@#! &-.! $<! #@<-<;*@! />@@#//! =/##!
@<%%#+&$*<-!/>@@e1-<)+!*-!E*3>%#!TBC!
!
D(*/!@<-E*%;/!_(*.#[/! =XYYNB! E*-.*-3/e! E<@>/*-3!<-+0!<-!-#)!$#@(-<+<30!3#-#%&$*<-!.<#/!-<$!
&+)&0/! +#&.! $<! #@<-<;*@! />@@#//C! 6-/$#&.,! $(#! @&7&@*$0! $<! #G7+<*$! @>$$*-38#.3#! %#/#&%@(! */!
@%>@*&+C! ](&$! _(*.#! .#/@%*5#/! &/! nA#-$>%#/<;#! @<-/>;7$*<-n! */! $(#! &5*+*$0! <E! 5>/*-#//! &-.!
@<-/>;#%/!$<!>/#!$#@(-<+<30!.#%*A#.!E%<;!%#/#&%@(!#EE#@$*A#+0C!!
!
9<,!$(#!;</$!/*3-*E*@&-$!%#/>+$/!%#;&*-!&$!$(#!1-<)+#.3#!+#A#+e!J<%!ZXCf,!)#!@&-!@<-E*%;!$(#!
(07<$(#/*/! $(&$! (&A*-3! >-*A#%/*$*#/! *-! $(#! 7<7>+&$*<-! )*++! *-@%#&/#! 1-<)+#.3#! .*EE>/*<-! *-!
$#%;/!<E! I>&-$*$0! &-.! /7##.C! D(#%#! */! *-.##.!&! /*3-*E*@&-$+0! (*3(#%! 1-<)+#.3#! E+<)! *-! $(#!
%>-/!)*$(!>-*A#%/*$*#/C!
!
9&G#-*&-! =LMMbB! /(<)#.! $(&$! $(#! /7#@*&+! &.A&-$&3#! <E! $(#! 9*+*@<-! k&++#0! %#3*<-! )&/! $(#!
#;#%3#-@#!<E!&!-#)!1*-.!<E!/0/$#;/!5#(&A*<>%C!D(#!*--<A&$*<-!.0-&;*@!)&/!@(&%&@$#%*/#.!
50! $(#! 7&%&.<G! <E! @<8<7#%&$*<-! 5#$)##-! @<;7#$*$<%/! +#&.*-3! $<! &-! #A#-! (*3(#%! +#A#+! &-.!
/7##.!<E!*--<A&$*<-C!D(#/#!E*-.*-3/!&%#!/>77<%$#.!50!<>%!;<.#+C!!
!
Zf!/$&$#.!$(&$!E*%;/!*-$#%&@$*-3!)*$(!>-*A#%/*$*#/!)*++!5#!;<%#!&$$%&@$*A#!$<!<$(#%!E*%;/!)(#-!
-#)! 7&%$-#%/(*7/! &%#! @<-/*.#%#.C! D(*/! */! @<-E*%;#.! 50! <>%! %#/>+$/e! $(#! &A#%&3#! ->;5#%! <E!
7&%$-#%/!E<%!E*%;/!@<8<7#%&$*-3!)*$(!>-*A#%/*$*#/!=fB!*/!(*3(#%!$(&-!E<%!E*%;/!$(&$!.<!-<$!=bBC!D(*/!
@&-!5#!#G7+&*-#.!50!$(#!<5/#%A&$*<-!$(&$!>-*A#%/*$0!@<8<7#%&$*<-!$%*33#%/!*--<A&$*<-!.*EE>/*<-!
=TB!.*%#@$*-3!1-<)+#.3#!E+<)/!$<!$(#!@<8<7#%&$*-3!E*%;C!_0!$(*/,!$(#!E*%;!)*++!&@(*#A#!&!A&%*#$0!
<E!.*EE#%#-$!1#-#/C!9*-@#!)#!>/#!$(#!7%<3%#//*A#!7&%$-#%!/#&%@(!/$%&$#30!*-!$(#/#!#G7#%*;#-$/,!
$(#/#!E*%;/!5#@<;#!;<%#!&$$%&@$*A#!$<!<$(#%!E*%;/!/#&%@(*-3!E<%!&!7&%$-#%C!
!
F+*A#%!&-.!S*#5#/1*-.!=LMMNB!(&A#!&+/<!E<>-.!$(&$! +*-1/!)*$(!>-*A#%/*$*#/! E</$#%!@<++&5<%&$*<-!
)*$(!<$(#%!%#/#&%@(!<%3&-*/&$*<-/C!P-*A#%/*$0!&EE*+*&$*<-!@&-!#-(&-@#!$%>/$!&-.!/*3-&+!+#3*$*;&@0!
E<%! @<8<7#%&$*<-! *-! 3#-#%&+e! A#-$>%#! @&7*$&+*/$/! &-.! *-$#%-&$*<-&+! @<++&5<%&$<%/!)*++! 5#!;<%#!
@<-E*.#-$!5#@&>/#!>-*A#%/*$0!&EE*+*&$*<-!/*3-&+/!(*3(#%! *--<A&$*A#!&@$*A*$0C!D(*/!@<>+.!%#+&$#!$<!
(*3(#%! A*/*5*+*$0,! $<! &//>;#.! (*3(#%! I>&+*$0! =U*&-! LMMOB! &-.! $<! &//>;#.! (*3(#%! -#$)<%1*-3!
@&7&@*$0!=Z/>!XYYOB!<E!E*%;/!)*$(!>-*A#%/*$0!@<8<7#%&$*<-/C!_(*.#!=XYYNB!/(<)/!$(&$!E<%!;&-0!
/$&%$>7! @<;7&-*#/! *$! )&/! #/7#@*&++0! .*EE*@>+$! $<! 3#$! $(#! E*%/$! @>/$<;#%/C! a>/$<;#%/! )#%#!
.*/*-@+*-#.! $<! %*/1! $%&.*-3! )*$(! &! -#)+0! E<>-.#.! @<;7&-0! #A#-! *E! $(#! $#@(-<+<30! )&/!
7%<;*/*-3C! ! Z&A*-3! &! %#/7#@$#.! 7&%$-#%! )*$(! &-! #/$&5+*/(#.! %#7>$&$*<-! *-! $(#! @%#&$*<-! <E!
$#@(-<+<30!(#+7#.! $<! %#.>@#!>-@#%$&*-$0C!D(#! E&@$! $(&$!>-*A#%/*$*#/!&%#!-<$! E*-&-@#.!50! E&/$!
@(&-3*-3!;&%1#$/!&+/<!7%<A*.#/!/$&5*+*$0!&-.!(#+7/!$<!#/$&5+*/(!$%>/$C!!
!
J<%!Zb,!)#!E<>-.!-<!/>77<%$C!J*%;/! *-$#%&@$*-3!)*$(!>-*A#%/*$*#/!@&--<$!&.&7$!&-0!5#$$#%!$<!
@(&-3*-3! #-A*%<-;#-$&+! @<-.*$*<-/! $(&-! $(#*%! @<>-$#%7&%$/C! D(#! &A#%&3#! +*E#$*;#! <E! E*%;/!
*-$#%&@$*-3!)*$(!>-*A#%/*$*#/!*/!-<!+<-3#%!$(&-!$(</#!$(&$!.<!-<$!=iBC!D(*/!*/!&+/<!@<-E*%;#.!50!
$(#!%#/>+$!$(&$!/>@@#//!*/!-<$!.*%#@$+0!@<%%#+&$#.!)*$(!$(#!E*%;/c!&;<>-$!<E!1-<)+#.3#!=/##!E*3C!
T!@<%%#+&$*<-!/>@@e1-<)+BC!!
!
J*3>%#!i!/>;;&%*/#/!$(#!;&*-!.*EE#%#-@#/!5#$)##-!$(#!7#%E<%;&-@#!<E!$(#!E*%;/! *-!$(#!$)<!
/@#-&%*</,!)*$(!>-*A#%/*$*#/!=5+&@1!5&%/B!&-.!)*$(<>$!>-*A#%/*$*#/!=3%#0!5&%/BC!
!
!
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!
J*3C!ie!9@#-&%*<!@<;7&%*/<-!=5+&@1e!)*$(!>-*A#%/*$0!&3#-$/g!3%#0e!)*$(<>$!>-*A#%/*$0!&3#-$/B!
!
!
D(#!;&*-!.*EE#%#-@#!5#$)##-!$)<!/@#-&%*</!@<-@#%-/!$(#!%#/>+$/!E<%!*--<A&$*<-!.*EE>/*<-C!D(*/!
@&-! 5#! *-A#/$*3&$#.! *-! ;<%#! .#$&*+! 50! #G&;*-*-3! $(#! @<%%#+&$*<-/! 5#$)##-! $(#! *-.*@&$<%/!
/(<)-!*-!J*3>%#!T!E<%!5<$(!$(#!/@#-&%*</C!
D(#!;&3-*$>.#/!<E!$(#!1-<)+#.3#!E+<)!*-.*@&$<%/!&-.!$(#*%!@<%%#+&$*<-/!+#&.!$<!$(#!E<++<)*-3!
<5/#%A&$*<-/e!
!
• =/>@@eE+<)r1-<)+B!/>@@#//!.<#/!-<$!+#&.!$<!&!(*3(!1-<)+#.3#!E+<),!-<%!A.*$(A$%1'! 
• =/>@@e1-<)+B!/>@@#//!&-.!&A#%&3#!1-<)+#.3#!7#%!E*%;!&%#!-<$!@<%%#+&$#.! 
• =E+<)r1-<)+e1-<)+B!;<%#!1-<)+#.3#!7#%!E*%;!+#&./!$<!*-@%#&/#.!1-<)+#.3#!E+<)!=*C#C!*E!
&! (*3(#%! +#A#+! <E! 1-<)+#.3#! */! 7%<A*.#.! 50! >-*A#%/*$*#/,! $(*/! %#/>+$/! *-! &-! *-@%#&/#.!
1-<)+#.3#!E+<)!&-.!(#+7/!$<!.*EE>/#!*--<A&$*<-B 
• =/>@@eE*%;/B!&!+&%3#%!7<7>+&$*<-!<E!E*%;/!.<#/!-<$!&>$<;&$*@&++0!@%#&$#!;<%#!/>@@#// 
• =/*3r1-<)+e1-<)+B! *-! $(#! %>-/! )*$(! >-*A#%/*$*#/,! $(#%#! */! &! /$&$*/$*@&++0! /*3-*E*@&-$!
@<%%#+&$*<-!5#$)##-!$(#!A&%*&-@#!*-!$(#!I>&-$*$0!<E!1-<)+#.3#!&-.!$(#!1-<)+#.3#!7#%!
E*%;C! 
!
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J*3>%#!T!*++>/$%&$#/!$(#/#!@<%%#+&$*<-/e!!
!
!
 
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
J*3C!Te!a<%%#+&$*<-/!%#+#A&-$!E<%!*--<A&$*<-!.*EE>/*<-C!!V&@(!5&%!*/!+&5#++#.!)*$(!$(#!$)<!*-.*@&$<%/!)(</#!
@<%%#+&$*<-!*/!/(<)-!*-!$(#!5&%!
!
D(#! .0-&;*@/! <E! $(#! /@#-&%*<! $(&$! *-@+>.#/! >-*A#%/*$0! &3#-$/! @&-! 5#! .#7*@$#.! &/! @<%%#+&$#.!
)&A#/!<E!$(#!->;5#%!<E!E*%;/,!$(#!->;5#%!<E!*--<A&$*<-/,!$(#!I>&-$*$0!<E!1-<)+#.3#,!&-.!$(#!
1-<)+#.3#!E+<),!&/!/(<)-!*-!E*3>%#!OC!!
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J*3C! Oe! VG&;7+#! 7+<$! <E! %>-! LY! =LY! /$#7! %>--*-3! &A#%&3#B! =)*$(! >-*A#%/*$*#/BC! ! D(#! $<7;</$! 3%&7(! /(<)/! $(#!
->;5#%!<E!E*%;/g!$(#!-#G$!$(#!->;5#%!<E!/>@@#//E>+!E*%;/,!<A#%&++!&-.!*-A<+A#.!*-!>-*A#%/*$0!@<++&5<%&$*<-/g!$(#!
-#G$,! $(#! $<$&+! &;<>-$! <E! 1-<)+#.3#! &;<-3! $(#! E*%;/! =/##! #I>&$*<-! XBg! &-.! $(#! 5<$$<;! 3%&7(! /(<)/! $(#!
1-<)+#.3#!E+<)!=$(#!*-@%#&/#!*-!1-<)+#.3#!<E!E*%;/!.>#!$<!+#&%-*-3!E%<;!7&%$-#%/,!/##!#I>&$*<-!iBC!
 
D(#!->;5#%!<E!E*%;/!=>77#%!3%&7(! *-!E*3>%#!OB!3%<)/!&+;</$!@<-$*-<>/+0!.>%*-3!$(#!E*%/$!MYY!
$*;#!/$#7/C!D(*/! */! $(#!%#/>+$!<E! *;*$&$*A#!#-$%0! E<++<)*-3!$(#! *--<A&$*<-!/>@@#//!.*/7+&0#.! *-!
$(#!/#@<-.!3%&7(!<E!E*3>%#!OC!D(*/!3%&7(!&+/<!/(<)/!$(&$!$(%<>3(<>$!$(#!)(<+#!/*;>+&$*<-!$(#!
%&$#! <E! *--<A&$*<-! <E! &@$<%/! \<*-*-3! &-! >-*A#%/*$0! @<++&5<%&$*<-! */! /*;*+&%! $<! $(#! <A#%&++!
*--<A&$*<-! %&$#C! D(#! @0@+*@&+! >7/! &-.! .<)-/! $<! 5#! <5/#%A#.! *-! $(#! /#@<-.! (&+E! <E! $(#!
/*;>+&$*<-!/$#;!E%<;!&!+<@&+!.#7+#$*<-!<E!$#@(-<+<3*@&+!<77<%$>-*$*#/!&-.!$(#!.*EE*@>+$*#/!$(&$!
$(#!&@$<%/!(&A#!*-!#G7+<%*-3!-#)!7%<+*E*@!%#3*<-/!*-!$(#!1-<)+#.3#!/7&@#C!2#)!.*/@<A#%*#/!<E!
$#@(-<+<3*@&+! <77<%$>-*$*#/! &%#! &@@<;7&-*#.! 50! +&%3#! *-@%#&/#/! *-! $(#! 1-<)+#.3#! <E! &@$<%/!
=$(*%.! 3%&7(! *-! E*3>%#! OB! &-.! $(#/#! &%#!;*%%<%#.! *-! $(#! 3%<)$(! <E! 1-<)+#.3#! E+<)/! =E<>%$(!
3%&7(!*-!E*3>%#!OBC!D(#!3%&7(/!&+/<!*++>/$%&$#!(<)!$(#!<A#%&++!*-.>/$%0!.0-&;*@/!&-.!$(#!.#3%##!
<E!@<;7#$*$*<-!E<++<)/!$(#!1-<)+#.3#!.0-&;*@/!E</$#%#.!50!>-*A#%/*$08*-.>/$%0!+*-1&3#/C!
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E9"L'#7),/-'#/"
!
D<.&0! *--<A&$*<-!&@$*A*$*#/!&%#!>-.#%$&1#-! *-!#G$%#;#+0!@<;7+#G!-#$)<%1/,!@(&%&@$#%*/#.!50!
(#$#%<3#-#<>/! &@$<%/,! ;>+$*8.*;#-/*<-&+! *-$#%&@$*<-/! &-.! ;>+$*7+#! 1-<)+#.3#! E+<)/C! D(#!
*-@%#&/*-3!@<;7+#G*$0!@%#&$#/!-#)!@(&++#-3#/!E<%!<>%!>-.#%/$&-.*-3!<E!$(#!*--<A&$*<-!7%<@#//C!
6-!<%.#%!$<!>-.#%/$&-.!/>@(!;>+$*E&@#$#.!7(#-<;#-&!&/!>-*A#%/*$08*-.>/$%0!%#+&$*<-/(*7/!&-.!
$<!@&7$>%#!$(#*%!3+<5&+!#EE#@$,! *$! */!-<!+<-3#%!7<//*5+#!$<!%#+0!/<+#+0!<-!$%&.*$*<-&+!;#$(<./!<E!
&-&+0/*/C! '3#-$85&/#.!;<.#++*-3! *-/$#&.!7%<A*.#/! &! 5%<&.#%! 7#%/7#@$*A#! 3%<>-.#.!<-!;*@%<!
*-$#%&@$*<-/!&;<-3!(#$#%<3#-#<>/!&@$<%/C!D(*/!;#$(<.<+<30!#G7+&*-/!$(#!#;#%3#-@#!<E!;&@%<!
.0-&;*@/! .#%*A*-3! E%<;!;*@%<! %#+&$*<-/,! #G@(&-3#/,! &-.! @<--#@$*<-/! &;<-3! (#$#%<3#-#<>/!
&-.! 5<>-.#.! %&$*<-&+! *-.*A*.>&+/! &-.! <%3&-*/&$*<-/,! $(>/! @&7$>%*-3,! *-! &! %#+&$*A#+0! /*;7+#!
;&--#%,!&!+&%3#!7&%$!<E!$(#!@<;7+#G*$0!<E!$(#!%#&+!)<%+.C!!
!
F>%! &3#-$85&/#.!;<.#+! E<@>/#/! <-! $(#! 1-<)+#.3#! .0-&;*@/! >-.#%+0*-3! >-*A#%/*$08*-.>/$%0!
%#+&$*<-/(*7/C!"#%E<%;*-3!#G7#%*;#-$/!<-!$(#!/*;>+&$*<-!7%<A*.#/!-#)!*-/*3($/!$(&$!7<$#-$*&++0!
@<-$%*5>$#! $<! $(#! E<%;&$*<-! <E! &! ;<%#! )*.#+0! &@@#7$#.! 7#%/7#@$*A#! <-! $(#! #EE#@$/! <E!
>-*A#%/*$08*-.>/$%0!%#+&$*<-/(*7/C!
!
VG7#%*;#-$*-3! )*$(! >-*A#%/*$08*-.>/$%0! +*-1/! *-! 1-<)+#.3#8*-$#-/*A#! *-.>/$%0! /@#-&%*</! (&/!
7%<A*.#.!-#)!&-.!7%<;*/*-3!*-/*3($/C!F>%!#G7#%*;#-$/!(&A#!@<;7&%#.!&!9:62!7<7>+&$*<-!)*$(!
&-.!)*$(<>$! >-*A#%/*$0! &3#-$/C!]#! @&-! /(<)! $(&$! $(#%#! */! *-.##.! -<! +*-#&%! &-.! *;;#.*&$#!
%#+&$*<-/(*7! 5#$)##-! *-@%#&/#.! 1-<)+#.3#! *-7>$/! &-.! #@<-<;*@! 7%<E*$/!d! <>%! #G7#%*;#-$/!
%#7%<.>@#.!$(#!&;5*3><>/!#A&+>&$*<-/!<E!#;7*%*@&+!/$>.*#/C!!
!
J*%;/! *-$#%&@$*-3! )*$(! >-*A#%/*$*#/! @&--<$! &.&7$! $<! @(&-3*-3! #-A*%<-;#-$&+! @<-.*$*<-/! &-0!
5#$$#%! $(&-! $(#*%! @<>-$#%7&%$/! )*$(<>$! >-*A#%/*$0! &EE*+*&$*<-C! D(#! &A#%&3#! +*E#$*;#! <E! E*%;/!
*-$#%&@$*-3!)*$(!>-*A#%/*$*#/! */!-<!3%#&$#%!$(&-!$(</#!$(&$!.<!-<$C!D(#%#!/##;/!$<!5#!&!/+*3($!
$%#-.! $<)&%./!(*3(#%! *--<A&$*<-!7#%E<%;&-@#! *-! $(#! /@#-&%*<!)*$(!>-*A#%/*$*#/,!5>$! *$! */!-<$!
/*3-*E*@&-$C!2#*$(#%!.<#/!&-! *-@%#&/#.!&;<>-$!<E!1-<)+#.3#!&>$<;&$*@&++0! +#&.!$<! *-@%#&/#.!
*--<A&$*<-!7#%E<%;&-@#!&-.!$(>/!$<!#@<-<;*@!/>@@#//C!!
!
Z<)#A#%,! *E! )#! $>%-! E%<;! $(#! %&$(#%! >-%#&+*/$*@! &//>;7$*<-! <E! +*-#&%! %#+&$*<-/! 5#$)##-!
1-<)+#.3#!*-7>$!&-.!#@<-<;*@!7%<E*$!$<)&%./!*-A#/$*3&$*-3!$(#!-<-8+*-#&%!&-.!/#+E8<%3&-*/*-3!
.0-&;*@/!<E! *--<A&$*<-!-#$)<%1/,!)#!@&-!/##!$(#!7</*$*A#!#EE#@$/!<E!>-*A#%/*$08*-.>/$%0! +*-1/!
<-!*--<A&$*<-!.*EE>/*<-C!D(#!7<$#-$*&+!7%<E*$&5*+*$0!<E!>-*A#%/*$0!&EE*+*&$*<-!*/!/$*++!&-!<7#-!*//>#!
E<%! E*%;/C! "<+*@0! @&-! @#%$&*-+0! *;7%<A#! $(#! 7#%E<%;&-@#! <E! &@&.#;*&[/! #-$%#7%#-#>%*&+! &-.!
<$(#%!*-.>/$%0!%#&@(<>$!&@$*A*$*#/C!Z<)#A#%,!$(#!/*;>+&$*<-!%#/>+$/!(&A#!/(<)-!$(&$!>-*A#%/*$08
E*%;! @<8<7#%&$*<-! @&-! @<-$%*5>$#! #EE#@$*A#+0! $<! $(#! 7%<@#//#/! <E! @<;;#%@*&+*/&$*<-! &-.!
>-*A#%/*$0! $#@(-<+<30! $%&-/E#%C! U>@(! )*++! .#7#-.! <-! (<)! $(#/#! *-$#%&@$*<-! 7&$$#%-/! )*++!
&@$>&++0!5#!*;7+#;#-$#.!&-.!;&-&3#.!=@EC!"#%1;&--!&-.!]&+/(!XYYOBC!
!
H#/>+$/! /(<)! $(&$! (&A*-3! @<8<7#%&$*-3! >-*A#%/*$*#/! %&*/#/! $(#! 1-<)+#.3#! &-.! @<;7#$#-@#!
+#A#+/!<E!$(#!)(<+#!7<7>+&$*<-!<E!&@$<%/,!*-@%#&/#/!$(#!A&%*#$0!<E!1-<)+#.3#!&;<-3!$(#!E*%;/,!
&-.! *-@%#&/#/! *--<A&$*<-! .*EE>/*<-! *-! $#%;/! <E! I>&-$*$0! &-.! /7##.C! J>%$(#%;<%#,! E*%;/!
*-$#%&@$*-3!)*$(!>-*A#%/*$*#/! &%#!;<%#! &$$%&@$*A#! E<%! <$(#%! E*%;/!)(#-!-#)!7&%$-#%/(*7/! &%#!
@<-/*.#%#.C! '+$(<>3(! -<! .*%#@$! %#+&$*<-! 5#$)##-! >-*A#%/*$0! @<-$%*5>$*<-/! &-.! #@<-<;*@!
/>@@#//! @&-! 5#! E<>-.,! $(#! &3#-$85&/#.! /*;>+&$*<-! @<-E*%;/! $(&$! >-*A#%/*$08*-.>/$%0! +*-1/!
*;7%<A#!*--<A&$*<-!.*EE>/*<-!&-.!@<++&5<%&$*A#!&%%&-3#;#-$/!*-!*--<A&$*<-!-#$)<%1/C!
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!
F>%!%#/>+$/!/(<)!$(#!*;7<%$&-$!&-.!7</*$*A#!*;7&@$!$(&$!>-*A#%/*$08*-.>/$%0!+*-1&3#/!#G#%$!<-!
$(#! <A#%&++! *-.>/$%0! &-.! 1-<)+#.3#! .0-&;*@/C! 6-! 7&%$*@>+&%! $(#! /7*-8<EE! #EE#@$! <-!
#-$%#7%#-#>%/(*7!.#/#%A#/!;>@(!;<%#!#;7(&/*/! *-! $(#!.#/*3-!<E!7<+*@0! *-/$%>;#-$/e! *-!&-0!
>-*A#%/*$08E*%;!@<8<7#%&$*<-!-#)!5>/*-#//!<77<%$>-*$*#/!;*3($!5#!.#$#@$#.C!
!
J>%$(#%! .#A#+<7;#-$! <E! $(#! ;<.#+! )*++! 5#! -##.#.! $<! %#@<3-*/#! $(#! (#$#%<3#-#*$0! <E!
>-*A#%/*$*#/C!!'..*-3!$(*/!)*++!7%<5&5+0!(#+7!$<!#G7+&*-!$(#!/<;#$*;#/!@<-$%&.*@$<%0!%#/>+$/!<E!
>-*A#%/*$08*-.>/$%0! +*-1/! &-.!;&0! &+/<! &.A&-@#! E>%$(#%! <>%! >-.#%/$&-.*-3! <E! $(#! @<;7+#G!
7%<@#//#/!<E! *--<A&$*<-! *-!1-<)+#.3#8*-$#-/*A#!/#@$<%/C! 6-!$(*/!A#*-!$(#!#EE#@$/!<E! E*%;!/*W#!
&+/<! .#/#%A#/! ;<%#! .#$&*+#.! &-&+0/*/e! &%#! $(#%#! /0/$#;&$*@! .*EE#%#-@#/! 5#$)##-! +&%3#!
.*A#%/*E*#.! E*%;/! &-.! /;&++! .#.*@&$#.! $#@(-<+<30! @<;7&-*#/! )*$(! %#/7#@$! $<! $(#*%!
@<<7#%&$*<-!)*$(!>-*A#%/*$0!&@$<%/^!D(#/#!*//>#/!&%#!<-!<>%!&3#-.&!E<%!E>$>%#!%#/#&%@(C!
!
!
!
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!
F9"K$*$+$#7$/"
!
'@1#%;&--,!HC!=LMOYBC!D(#!"(*+</<7(0!<E!9@*#-@#,!"#3&/>/,!2#)!l<%1C!
'3%&)&+,! 'C! &-.! HC! Z#-.#%/<-! =XYYXBe! ">$$*-3! 7&$#-$/! *-! @<-$#G$e! #G7+<%*-3! 1-<)+#.3#!
$%&-/E#%!E%<;!U6DC!U&-&3#;#-$!9@*#-@#!bNC!bb8TYC!
'(%)#*+#%,! "C,! 4*+5#%$,! 2C! &-.! "01&,! 'C! =XYYTBC! 6-/$*$>$*<-/! ;&$$#%,! 5>$! CCC! F%3&-*/&$*<-&+!
'+*3-;#-$!*-!:-<)+#.3#85&/#.!6-.>/$%*#/C!9@*#-@#,!D#@(-<+<30!&-.!6--<A&$*<-!9$>.*#/!!Xe!
f8LNC!
'(%)#*+#%,!"C,! 9C!.#!l<>-3!&-.!"C! !]*-.%>;! =XYYfBC!VA&+>&$*-3! *--<A&$*<-!-#$)<%1/C! 6-e!'C!
"01&! &-.! 4C! :>#77#%/! =#./CB,! 6--<A&$*<-! 2#$)<%1/! 8! D(#<%0! &-.! "%&@$*@#,! V.)&%.! V+3&%,!
a(#+$#-(&;e!LMO8XLXC!
'%30%*/,!aC!&-.!?C!'C!9@(<#-!=LMMTBC!F%3&-*W&$*<-&+!S#&%-*-3e!&!$(#<%0!<E!&@$*<-!7#%/7#@$*A#,!
'..*/<-8]#/+#0,!H#&.*-3,!U'C!
'/+&-*,!'C'C!&-.!2#3&//*,!9C!=XYYTBC!6/!$#@(-<+<30!*-$#3%&$*<-!$(#!/<+>$*<-!$<!5*<$#@(-<+<30c/!
+<)!%#/#&%@(!&-.!.#A#+<7;#-$!7%<.>@$*A*$0^!D#@(-<A&$*<-!XT=i8TBe!iOf8iNXC!
'$1*-/<-,!'C_C!&-.!`CVC!9$*3+*$W,! `C!VC! =LMTMBC!'!-#)!A*#)!<-!$#@(-<+<3*@&+!@(&-3#C!V@<-<;*@!
`<>%-&+!OMe!LLT8LfLC!
_(*.#,!'C!=XYYNBC!D(#!A#-$>%#8/<;#!#@<-<;0C!"%*-@#$<-!P-*A#%/*$0!"%#//C!
_<+$<-,! 4CVC,! :&$<1&,! VC! &-.! F@1#-E#+/,! 'C! =XYYiB,! a<8F7#%&$*<-! &;<-3! /$%&-3#%/! )*$(!
+*;*$#f.!*-E<%;&$*<-!&5<>$!%#7>$&$*<-,!`<>%-&+!<E!">5+*@!V@<-<;*@/,!k<+C!NM,!LbiO8LbTNC!
_%&-/@<;5,! SCUC,! JC! :<.&;&! &-.! HC! J+<%*.&! =LMMMBe! 6-.>/$%*&+*W*-3! 1-<)+#.3#e! >-*A#%/*$08
*-.>/$%0!+*-1/!*-!`&7&-!&-.!$(#!P-*$#.!9$&$#/C!U6D!"%#//,!a&;5%*.3#C!
_%>/<-*,! 9C,! "%#-@*7#! 'C! &-.! :C! "&A*$$! =XYYLBC! :-<)+#.3#! 97#@*&+*/&$*<-,! F%3&-*W&$*<-&+!
a<>7+*-3! &-.! $(#! _<>-.&%*#/! <E! $(#! J*%;e! ](0! J*%;/! :-<)! U<%#! D(&-! D(#0! U&1#^!
'.;*-*/$%&$*A#!9@*#-@#!q>&%$#%+0,!bTe!iMO8TXLC!
a&-$-#%,! PC! &-.! "01&,! 'C! =LMMNBC! '5/<%5*-3! D#@(-<+<3*@&+! 97*++<A#%/C! 9*;>+&$*<-/! *-! &-!
VA<+>$*<-&%0!J%&;#)<%1C!6-.>/$%*&+!&-.!a<%7<%&$#!a(&-3#!O=XBe!fTM8fMOC!
a&/$#++/,!UC!&-.!"C! !Z&++! =LMMbBC!D#@(-<7<+#/!<E!$(#!]<%+.C!D(#!;&1*-3!<E!$(#!$)#-$08E*%/$8
@#-$>%0!*-.>/$%*&+!@<;7+#G#/C!S<-.<-C!
a(&77+#,!]C,!'C!S<@1#$$,!?C!9*#3#+!&-.!UC!]%*3($!=XYYiBe!'//#//*-3!$(#!%#+&$*A#!7#%E<%;&-@#!
<E! PC:C! >-*A#%/*$0! $#@(-<+<30! $%&-/E#%! <EE*@#/e! 7&%&;#$%*@! &-.! -<-87&%&;#$%*@! #A*.#-@#C!
H#/#&%@(!"<+*@0!fbe!fTM8fNbC!
a<(#-,!]CUC!&-.!S#A*-$(&+,!?C! =LMNMBC! 6--<A&$*<-!&-.! +#&%-*-3e! $(#!$)<!E&@#/!<E!HK?C!D(#!
V@<-<;*@!`<>%-&+!MMe!iTMdiMTC!
a<(#-,!]C!UC,! 2#+/<-,! HC! HC! &-.!]&+/(,! `C! "C! =XYYXBC! S*-1/! &-.! *;7&@$/e! D(#! *-E+>#-@#! <E!
7>5+*@!%#/#&%@(!<-!*-.>/$%*&+!HK?C!U&-&3#;#-$!9@*#-@#!bN=LBe!L8XfC!
a<(#-,! ]CUC,! HC! J+<%*.&,! SC! H&-.&WW#/#! &-.! `C! ]&+/(! =LMMNBC! 6-.>/$%0! &-.! $(#! &@&.#;0e!
>-#&/0! 7&%$-#%/! *-! $(#! @&>/#! <E! $#@(-<+<3*@&+! &.A&-@#C! 6-e! 2C! H<3#%! =#.Be! a(&++#-3#/! $<!
%#/#&%@(!>-*A#%/*$*#/C!]&/(*-3$<-e!LOL8LMMC!
a<<;5/,!HC!=LMNNBC!D#@(-<+<3*@&+!<77<%$>-*$*#/!&-.!*-.>/$%*&+!<%3&-*W&$*<-C!6-e!4C!?</*!#$!&+C!
=#./CBe!D#@(-*@&+!@(&-3#!&-.!#@<-<;*@!$(#<%0C!S<-.<-e!"*-$#%!">5+*/(#%/C!!
a<)&-,!HC,!"C'C!?&A*.!&-.!?C!J<%&0!=XYYYBC!D(#!#G7+*@*$!#@<-<;*@/!<E!1-<)+#.3#e!a<.*E*@&$*<-!
&-.!$&@*$-#//C!6-.>/$%*&+!&-.!a<%7<%&$#!a(&-3#!M=XBe!XLL8XffC
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?&/3>7$&,! "C! &-.! "C! 9$<-#;&-! =LMNOB! =#./CBC! V@<-<;*@! "<+*@0! &-.! D#@(-<+<3*@&+!
"#%E<%;&-@#C!a&;5%*.3#!P-*A#%/*$0!"%#//,!a&;5%*.3#,!U&//C!
?#!4#>/,!'C!=LMMOBC!D(#!S*A*-3!a<;7&-0,!_%#&+0,!S<-.<-C!
?[V/$#,!"C! &-.!"C!"&$#+! =XYYOBC!P-*A#%/*$08*-.>/$%0! +*-1&3#/! *-! $(#!P:e!)(&$!&%#! $(#! E&@$<%/!
>-.#%+0*-3!$(#!A&%*#$0!<E!*-$#%&@$*<-/!)*$(!*-.>/$%0^!H#/#&%@(!"<+*@0!fTe!LXMi8LfLfC!
?#)#0,!`C!=LMfNBC!VG7#%*#-@#!&-.!V.>@&$*<-,!a<++*#%,!2#)!l<%1C!
?</*,!4C,!"C!S+#%#-&!&-.!UC9C!S&5*-*!=XYYTBC!D(#!%#+&$*<-/(*7/!5#$)##-!/@*#-@#,!$#@(-<+<3*#/!
&-.!$(#*%! *-.>/$%*&+!#G7+<*$&$*<-e!&-!*++>/$%&$*<-!$(%<>3(!$(#!;0$(/!&-.!%#&+*$*#/!<E!$(#!/<8
@&++#.!V>%<7#&-!"&%&.<GC!H#/#&%@(!"<+*@0!fie!LbiY8LbTbC!
?%>*+(#,!aC!&-.!VC!4&%-/#0!=XYYbBC!?<!&@&.#;*@!/7*-8<>$/!.*EE#%!&-.!.<#/!*$!;&$$#%^!`<>%-&+!
<E!D#@(-<+<30!D%&-/E#%!XM=f8bBe!XTMdXNiC!!
?>-@&-,!HC_C!=LMObBC!U<.*t@&$*<-/!*-!.#@*/*<-!/$%>@$>%#!*-!&.&7$*-3!$<!$(#!!
#-A*%<-;#-$e!/<;#!*;7+*@&$*<-/!E<%!<%3&-*W&$*<-&+!+#&%-*-3,!?#@*/*<-!9@*#-@#/!ie!OYi8OXiC!
V+*&//<-,! 4C! =LMMiBC! 4#-#%&+! 7>%7</#! $#@(-<+<3*#/,! *-.>/$%*&+! @<;7#$#-@#! &-.! #@<-<;*@!
3%<)$(C!]<%1*-3!"&7#%,!H<0&+!6-/$*$>$#!<E!D#@(-<+<30,!9$<@1(<+;C!
V$W1<)*$W,!ZC!=XYYXBe!U6D!&-.!$(#!%*/#!<E!#-$%#7%#-#>%*&+!/@*#-@#C!H<>$+#.3#C!
V$W1<)*$W,!ZC!=XYYbBe!D(#!#A<+>$*<-!<E!$(#!#-$%#7%#-#>%*&+!>-*A#%/*$0C!6-$C!`C!D#@(-<+<30!&-.!
4+<5&+*/&$*<-!L=LBe!Tb8OOC!
J*#%,!ZC!&-.!'C!"01&!=XYYMB,!'3&*-/$!$(#!<-#8)&0!/$%##$e!'-&+0W*-3!1-<)+#.3#!$%&-/E#%!E%<;!
*-.>/$%0!$<!/@*#-@#,!uV]!)<%1*-3!7&7#%C!
J+<%*.&,!HC!=XYYYBC!D(#!%<+#!<E!$(#!>-*A#%/*$0e!+#A#%&3*-3!$&+#-$,!-<$!$#@(-<+<30C!6-e!'C!D#*@(!#$!
&+C!=#./CBe!'''9!9@*#-@#!&-.!D#@(-<+<30!"<+*@0!l#&%5<<1C!]&/(*-3$<-e!fTf8fOfC!
4&%@*&,!HC,!?CDC!?>--!&-.!SC'C!9;*$(!=E<%$(@<;*-3!&BC!_<>-.&%0!/7&--#%/!&-.!/<@*&+!-#$)<%1/!
/>%%<>-.*-3! %#/#&%@(! @#-$#%/C! 29J! Yb8iiT! "&%$-#%/! E<%! 6--<A&$*<-! "%<3%&;C! ]<%1*-3!
"&7#%C!
4&%@*&,!HC,!?CDC!?>--!&-.!SC'C!9;*$(!=E<%$(@<;*-3!5BC!"#%E<%;&-@#!<E!1-<)+#.3#!*-$#%&@$*<-/!
5#$)##-! 7>5+*@! %#/#&%@(! @#-$%#/! &-.! *-.>/$%*&+! E*%;/e! &-! &77+*@&$*<-! E<%! 97&-*/(! 7>5+*@!
%#/#&%@(!@#-$%#/!5&/#.!<-!7%<\#@$8+#A#+!.&$&C!]<%1*-3!"&7#%C!
4#<%3#,!4C,!9C'C!u&(%&!&-.!?CHC!]<<.!=XYYXBC!D(#!#EE#@$/!<E!5>/*-#//8>-*A#%/*$0!&++*&-@#/!<-!
*--<A&$*A#! <>$7>$! &-.! E*-&-@*&+! 7#%E<%;&-@#e! '! /$>.0! <E! 7>5+*@+0! $%&.#.! 5*<$#@(-<+<30!
@<;7&-*#/C!`<>%-&+!<E!_>/*-#//!k#-$>%*-3!LO=TBe!iOOdTYMC!!
4#%</1*,! "C'C! =LMMiBC! ?<! /7*++<A#%/! >-.#%;*-#! $(#! *-@#-$*A#/! $<! *--<A&$#^! 6-e! ?<)%*@1,! 9C!
=#.CBe!V@<-<;*@!'77%<&@(#/!$<!6--<A&$*<-C!a(#+$#-(&;,!P:e!V.)&%.!V+3&%C!
4*+5#%$,!2C!=XYYOBC!'3#-$85&/#.!;<.#+/C!9&3#!">5+*@&$*<-/C!S<-.<-C!
4*+5#%$,!2C!&-.!:C!D%<*$W/@(!=XYYiBC!9*;>+&$*<-!E<%!$(#!9<@*&+!9@*#-$*/$C!X-.!#.*$*<-C!!_#%1/(*%#,!
P:e!F7#-!P-*A#%/*$0!"%#//C!
4*+5#%$,! 4C! 2C! =LMMOBC! '! 9*;>+&$*<-! <E! $(#! 9$%>@$>%#! <E! '@&.#;*@! 9@*#-@#C! 6-e! 9<@*<+<3*@&+!
H#/#&%@(!F-+*-#!X=XBC!($$7ehh)))C/<@%#/<-+*-#C<%3C>1h/<@%#/<-+*-#hXhXhfC($;+C!
4*+5#%$,!2C,!'C!"01&!&-.!"C!'(%)#*+#%!=XYYfBC!9*;>+&$*-3!*--<A&$*<-!-#$)<%1/C!6-e!'C!"01&!&-.!
4C!:>#77#%/!=#./CB,!6--<A&$*<-!2#$)<%1/!8!D(#<%0!&-.!"%&@$*@#,!V.)&%.!V+3&%,!a(#+$#-(&;e!
LTM8LMTC!
4*+5#%$,! 2C,! "C! '(%)#*+#%! &-.! 'C! "01&! =XYYOBC! S#&%-*-3! *-! *--<A&$*<-! -#$)<%1/e! /<;#!
/*;>+&$*<-!#G7#%*;#-$/C!"(0/*@&!'!fONe!LYY8LYMC!
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Z&3>#,!?C!&-.!:C!F&1+#0!=XYYYBC!97*-<EE!&-.!/$&%$8>7/!*-!P:!>-*A#%/*$*#/C!a<;;*$$##!<E!k*@#8
a(&-@#++<%/!&-.!"%*-@*7&+/!H#7<%$,!S<-.<-C!
Z&->/@(,!ZC!&-.!'C!"01&!=XYYOBC!D(#!"%*-@*7+#/!<E!2#<89@(>;7#$#%*&-!V@<-<;*@/C!a&;5%*.3#!
`<>%-&+!<E!V@<-<;*@/!fL=XBe!XOi8XNMC!
Z&%%*3&-,!:C!=LMNiBC!9$%&$#3*#/!E<%!`<*-$!k#-$>%#/C!S#G*-3$<-e!S#G*-3$<-!_<<1/C!
Z#.5#%3,!_C!=LMNLBC!_C!Z#.5#%3,!Z<)!<%3&-*W&$*<-/!+#&%-!&-.!>-+#&%-,!*-!"C!aC!20/$%<;!&-.!
]C!ZC!9$&%5>@1,!#./C,!Z&-.5<<1!<E!F%3&-*W&$*<-&+!?#/*3-,!FGE<%.!P-*A#%/*$0!"%#//,!FGE<%.C!
Z#-.#%/<-,!HC,!`&EE#,!'C!'-.!D%&\$#-5#%3,!UC!=LMMNBC!P-*A#%/*$*#/!&/!&!/<>%@#!<E!@<;;#%@*&+!
$#@(-<+<30e! &! .#$&*+#.! &-&+0/*/! <E! >-*A#%/*$0! 7&$#-$*-3,! LMTi8LMNNC! H#A*#)!<E! V@<-<;*@/!
&-.!9$&$*/$*@/!NYhLe!LLM8LXOC!
Z/>,!?CZC!=XYYOBC!VG7#%*#-@#.!#-$%#7%#-#>%*&+!E<>-.#%/,!<%3&-*W&$*<-&+!@&7*$&+,!&-.!A#-$>%#!
@&7*$&+!E>-.*-3C!H#/#&%@(!"<+*@0!fTe!OXX8ObLC!
`<%.&-,!?C! &-.!FcS#&%0,! VC! =XYYOBC! 6/! 6%*/(! 6--<A&$*<-!"<+*@0!]<%1*-3^! VA*.#-@#! E%<;!Z*3(8
D#@(-<+<30!_>/*-#//#/C!`<>%-&+!<E!9$&$*/$*@&+!&-.!9<@*&+!6-I>*%0!9<@*#$0!<E!6%#+&-.C!F@$<5#%,!
XYYOC!
:-*3($,!JCZC!=LMXLB,!H*/1,!P-@#%$&*-$0!&-.!"%<E*$C!a(*@&3<C!
S&>%/#-,!:C!&-.!'C!9&+$#%!=XYYbBC!9#&@(*-3!(<)!&-.!+<)e!)(&$!$07#/!<E!E*%;/!>/#!>-*A#%/*$*#/!
&/!/<>%@#!<E!*--<A&$*<-^!H#/#&%@(!"<+*@0!ffe!LXYL8LXLiC!
S##,! lC! =LMMTBC! QD#@(-<+<30! $%&-/E#%R! &-.! $(#! %#/#&%@(! >-*A#%/*$0e! &! /#&%@(! E<%! $(#!
5<>-.&%*#/!<E!>-*A#%/*$08*-.>/$%0!@<++&5<%&$*<-C!H#/#&%@(!"<+*@0!Xie!Nbf8NTfC!
S#A*-,!HCaC!&-.!"C!aC!H#*//! =LMNNBC!a</$8%#.>@*-3!&-.!.#;&-.!@%#&$*-3!HK?!)*$(!/7*++<A#%/C!
H&-.!`<>%-&+!<E!V@<-<;*@/!LMe!ifNdiiTC!
U&@S&@(+&-,!'C!=LMMiBC!D%>/$*-3!<>$/*.#%/!$<!.<!0<>%!%#/#&%@(e!Z<)!.<#/!*-.>/$%0!+#&%-!$<!.<!
*$^!H#/#&%@(!&-.!D#@(-<+<30!U&-&3#;#-$!fN=TBe!bNdifC!!
U&+#%5&,!JC!&-.!SC!F%/#-*3<!=LMMfBC!D#@(-<+<3*@&+!%#3*;#/!&-.!E*%;!5#(&A*<>%C!6-.>/$%*&+!&-.!
a<%7<%&$#!a(&-3#!Xe!bi8OLC!
U&-/E*#+.,!VC!&-.!lC!S##!=LMMTBC!D(#!;<.#%-!>-*A#%/*$0e!@<-$%*5>$<%!$<!*-.>/$%*&+!*--<A&$*<-!
&-.!%#@*7*#-$!<E!*-.>/$%*&+!HK?!/>77<%$C!H#/#&%@(!"<+*@0!Xie!LYXO8LYiNC!
U#0#%,!UC! =XYYfBC!'@&.#;*@!#-$%#7%#-#>%/!<%!#-$%#7%#-#>%*&+!&@&.#;*@/^!H#/#&%@(85&/#.!
A#-$>%#/!&-.!7>5+*@!/>77<%$!;#@(&-*/;C!HK?!U&-&3#;#-$!ffe!LYO8LLiC!!
U#0#%8:%&(;#%,!JC!&-.!PC!9@(;<@(!=LMMNBe!9@*#-@#85&/#.!$#@(-<+<3*#/e!>-*A#%/*$08*-.>/$%0!
*-$#%&@$*<-/!*-!E<>%!E*#+./C!H#/#&%@(!"<+*@0!XOe!Nfi8NiLC!
U*&-,!9C'C!=LMMOBC!'//#//*-3!&-.!;&-&3*-3!$(#!>-*A#%/*$0!$#@(-<+<30!5>/*-#//!*-@>5&$<%e!&-!
*-$#3%&$*A#!E%&;#)<%1C!`<>%-&+!<E!_>/*-#//!k#-$>%*-3!LXe!XiL8XNiC!
U*@(&#+,!?CUC!!=LMOfBC!F-!+#&%-*-3!$<!7+&-!&-.!7+&--*-3!$<!+#&%-,!`<//#08_&//,!Z<5<1#-,!2`C!
U*@(#+#$,! HC! =LMMXB,! J<%;*-3! />@@#//E>+! /$%&$#3*@!;&%1#$*-3! &++*&-@#/! *-! V>%<7#,! `<>%-&+! <E!
V>%<7#&-!_>/*-#//,!k<+C!b,!LL8LiC!
2#+/<-,! HCHC! =LMNNBC! U<.#++*-3! $(#! @<--#@$*<-/! *-! $(#! @%<//! /#@$*<-! 5#$)##-! $#@(-*@&+!
7%<3%#//!&-.!HK?!*-$#-/*$0C!H&-.!`<>%-&+!<E!V@<-<;*@/!LMe!bON8bNiC!
2#+/<-,! HCHC! =LMNMBC! ](&$! */! 7%*A&$#! &-.! )(&$! */! 7>5+*@! &5<>$! $#@(-<+<30C! 9@*#-@#,!
D#@(-<+<30!&-.!Z>;&-!k&+>#/!Lbe!XXM8XbLC!
Fc! 9(#&,! HC",! ZC! a(>3(,! ZC! &-.! DC`C! ! '++#-! =XYYNBC! ?#$#%;*-&-$/! &-.! @<-/#I>#-@#/! <E!
>-*A#%/*$0! /7*-8<EE! &@$*A*$0e! '! @<-@#7$>&+! E%&;#)<%1C! `<>%-&+! <E! D#@(-<+<30! D%&-/E#%,!
E<%$(@<;*-3C!!
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F[9(#&,! HC,! DC! '++#-,! 'C! a(#A&+*#%! &-.! JC! H<@(#! =XYYiBe! V-$%#7%#-#>%*&+! <%*#-$&$*<-,!
$#@(-<+<30!$%&-/E#%!&-.!/7*-8<EE!7#%E<%;&-@#!<E!PC9C!>-*A#%/*$*#/C!H#/#&%@(!"<+*@0!fbe!MMb8
LYYMC!
F+*A#%,! 'CSC! &-.! `C"C! S*#5#/1*-.! =LMMNBC! D(%##! +#A#+/! <E! -#$)<%1*-3! E<%! /<>%@*-3! *-$#++#@$>&+!
@&7*$&+! *-! 5*<$#@(-<+<30e! 6;7+*@&$*<-/! E<%! /$>.0*-3! *-$#%! <%3&-*W&$*<-&+! -#$)<%1/C!
6-$#%-&$*<-&+!9$>.*#/!<E!U&-&3#;#-$!&-.!F%3&-*W&$*<-!XOe!OT8LYfC!!!
"&A*$$,!:C!=LMNOBC!D(#!<5\#@$*A#/!<E!$#@(-<+<30!7<+*@0C!9@*#-@#!&-.!">5+*@!"<+*@0!Lbe!LNX8LNN!
=%#7%*-$#.! *-! "&A*$$,! :C! =LMMMBC! D#@(-<+<30,! U&-&3#;#-$! &-.! 90/$#;/! <E! 6--<A&$*<-,!
V.)&%.!V+3&%,!a(#+$#-(&;C!
"#%1;&--,!UC!&-.!:C!]&+/(! =XYYOBC!P-*A#%/*$08*-.>/$%0! %#+&$*<-/(*7/!&-.!<7#-! *--<A&$*<-e!
$<)&%./!&!%#/#&%@(!&3#-.&C!6-$#%-&$*<-&+!`<>%-&+!<E!U&-&3#;#-$!H#A*#)/!Me!XiM8XNYC!
"<+&-0*,! UC! =LMTOBC! "#%/<-&+! :-<)+#.3#e! D<)&%./! &! "</$8a%*$*@&+! "(*+</<7(0,! 2ClC,! Z&%7#%!
D<%@(5<<1C!
"<)#++!]C]C,! ?CHC!](*$#,! :C]C! :<7>$! &-.! `C! F)#-89;*$(! =XYYiBC! 2#$)<%1! ?0-&;*@/! &-.!
J*#+.! VA<+>$*<-e! D(#! 4%<)$(! <E! 6-$#%8<%3&-*W&$*<-&+! a<++&5<%&$*<-! *-! $(#! S*E#! 9@*#-@#/C!
';#%*@&-!`<>%-&+!<E!9<@*<+<30!LLYe!LLfX8LXYiC!
"01&,! 'C,! 2C! 4*+5#%$! &-.! "C! '(%)#*+#%! =XYYOBC! 9*;>+&$*-3! 1-<)+#.3#! 3#-#%&$*<-! &-.!
.*/$%*5>$*<-!7%<@#//#/!*-!*--<A&$*<-!@<++&5<%&$*<-/!&-.!-#$)<%1/C!a05#%-#$*@/!&-.!90/$#;/!
fNe!TTO8TMfC!
"01&,! 'C! &-.! 4C! :>#77#%/,! 4C! =XYYfB! =#./CB,! 6--<A&$*<-! 2#$)<%1/! 8! D(#<%0! &-.! "%&@$*@#,!
V.)&%.!V+3&%,!a(#+$#-(&;C!
"01&,!'C!&-.!"C"C!9&A*<$$*!=XYYfBC!6--<A&$*<-!2#$)<%1/!*-!$(#!_*<$#@(-<+<3085&/#.!6-.>/$%*#/,!
*-e! 'C! "01&! &-.! 4C! :>#77#%/! =#./CB,! 6--<A&$*<-! 2#$)<%1/! 8! D(#<%0! &-.! "%&@$*@#,! V.)&%.!
V+3&%,!a(#+$#-(&;e!Oi8LYOC!
"01&,!'C!&-.!"C"C!9&A*<$$*!=XYYiBC!D(#!VA<+>$*<-!<E!HK?!2#$)<%1*-3!*-!$(#!_*<$#@(!6-.>/$%*#/C!
6-$#%-&$*<-&+!`<>%-&+!<E!V-$%#7%#-#>%/(*7!&-.!6--<A&$*<-!U&-&3#;#-$!i=LhXBe!bM8TNC!
"01&,! 'C! &-.!UC! Zo%+#/5#%3#%! =XYYbBC! '! -#>%<+<3*@&+! A*#)! <-! $(#! $#@(-<+<3*@&+! 5%&*-! <E! &!
E*%;,!'>/$%*&-!H#/#&%@(!a#-$#%/,!;*;#<C!!
H<;#%,!"C!=LMMYBC!V-.<3#-<>/!D#@(-*@&+!a(&-3#C!`<>%-&+!<E!"<+*$*@&+!V@<-<;0!MNe!OL8LYXC!
9&7*#-W&,!'C!=LMNMBC!HK?!@<++&5<%&$*<-!&/!&!3+<5&+!@<;7#$*$*A#!$&@$*@e!5*<$#@(-<+<30!&-.!$(#!
#$(*@&+!7(&%;&@#>$*@&+!*-.>/$%0C!HK?!U&-&3#;#-$!LM=bBe!XNi8XMiC!
9&G#-*&-,! 'C! =LMMbBC! H#3*<-&+! '.A&-$&3#e! a>+$>%#! &-.! a<;7#$*$*<-! *-! 9*+*@<-! k&++#0! &-.!
H<>$#!LXN,!Z&%A&%.!P-*A#%/*$0!"%#//,!a&;5%*.3#C!
9@(&%$*-3#%,! ?C,! aC! H&;;#%,! UC! J*/@(#%! &-.! `C! J%<#(+*@(! =XYYXBC! :-<)+#.3#! *-$#%&@$*<-/!
5#$)##-!>-*A#%/*$*#/!&-.!*-.>/$%0!*-!'>/$%*&e!/#@$<%&+!7&$$#%-/!&-.!.#$#%;*-&-$/C!H#/#&%@(!
"<+*@0!fLe!fYf8fXNC!!
9@(;<@(,! PC,! JC! S&A*++#,! "C! "&$#+! &-.! HC! J%*#$/@(! =XYYfBC! S*-1*-3! $#@(-<+<3*@&+! &%#&/! $<!
*-.>/$%*&+!/#@$<%/,!J*-&+!H#7<%$!$<!$(#!V>%<7#&-!a<;;*//*<-,!?4!H#/#&%@(C!
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